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INTRODUCTION

This Eleventh Summative Report of the Office of Computer-Based Instruction (OCBI)

summarizes instructional computing at the University of Delaware since 1974. Like
previous reports, it deals mainly with develotpments of the past year. More
information on the events of prior years can be found in previous summatives, which
are available from OCBI. The outline history that is printed on the inside front and
back covers of this report provides a capsule summary of the main events in each
year.

If one were to characterize 1985-86 with a single phrase, it would be "A Year of
Dissemination." Seven major curriculum development projects were completed and
- distributed to other schools. These include (1) "Library Research Skills," which runs
on the IBM PC® and teaches freshman English students how to use the library; (2)
"The University of Delaware Videodisc Music Series," which presents eleven musical
masterworks ‘with  music videos, scrolling scores, analyses, and cultural and
historical slides; (3) the "Individualized Latin Curriculum,” a utility that uses six
audio tapes and an Apple II® computer to manage student records and pacing through
a one-semester course in Latin without formal class meetings; (4) "Introduction to
Statistics,"- which 'uses VAX® computers and the Digital Equipment Corporation’s
Courseware Authoring System (C.A.S.®) to teach a complete, one-semester course in
statistics; (5) "Mathematical Review for Biomechanics (and Related Fields)," ten
PLATOR® lessons that physical education majors use to sharpen their math skills; (6)
"Written Theory Lessons," twenty-five PLATO programs that teach theory as part of
the GUIDO Music Learning System; and (7) "Consumer in the Marketplace," sixteen
PLATO lessons with sixteen PLATO Learning Management (PLM) modules that teach
consumer skills. : -

Professor James Morrison’s Home Interconnect Project laid the groundwork for Home
Network, which provides Delawareans with local dial access to the University of
Delaware PLATO system. Connect charges range from $1 to $4.50 per hour,
depending upon the time of day. Home users have access to PLATO courseware,
bulletin boards, and electronic mail services. The University’s on-line advisement
system is available to home users, as is the transfer of credit matrix, which shows
how credits are transferred among Delaware’s institutions of hi%her learning.
Microcomputers that can access the home network include the IBM PC family and
compatibles, the Macintosh”, and the Atari 400, 600, 800, and 12002

1BM PCP? js the registered trademark of International Business Machines Incorporated.
Apple® is the registered trademark of APBIC Computer, Inc.

VAX® is the registered trademark of the Digital Equipment Corporation.

C.A.S.% is the registered trademark of the Digital Equipment Corporation.

PLATO® is the registered trademark and service mark of Control Data Corporation.
Macintosh™ is a trademark licensed to Apple Computer, Inc.

Atari 4008, Atari 600®, Atari 8008 and Atari 1200® are registered trademarks of Atari,
Inc., a Warner Communications Company.
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Under OCBI’s annual call for proposals, fifteen faculty projects were supported. Of
these, eleven are on the IBM PC, two arc on PLATO, and two are on the Apple II.
Two factors contributed to the popularity of the IBM PC. First, 67% of eligible
Delaware faculty purchased IBM PCs at greatly reduced prices during a grant
program administered by the Office of the Provost for humanities faculty in 1984-85
and the faculty at large during 1985-86; it is natural for faculty members to propose
course development on the brand they work with at home. Second, and pernaps
more important, courseware developers wish to share their materials with other
schools. en this report went to press, more than four million IBM PCs had been
sold, of which 500,000 were on college campuses. Many faculty consider the IBM PC
to be the most appropriate machine on which to disseminate collegiate courseware.

Dissemination was also a primary focus of the Faculty Committee on Computer-Based
Instruction, which issued a 22-page report on the future of educational computing at
Delaware. - There is strong faculty support for continued development of university
courseware, and the committee’s charge was to recommend the best environment for
producing and publishing it. The committee recommended that the university retain

~ and continue to operate its mainframe PLATO system for a minimum of three years
and perhaps until 1995, noting that the TUTOR®language and its derivatives continue
to provide the best collection of graphics and judging commands. The committee
also noted that the electronic mail, bulletin boards, and student record keeping
facilities'of PLATO are superior to those offered by other vendors.

At the same time, the committee recognized the growing popularity of the IBM PC.
It encouraged OCBI to support a TUTOR-like language on the PC and nominated
TenCORE™ and CMU-Tutor as candidates. It recommended that OCBI create a
mouse-based access disk to permit the IBM PC to connect to the CYBER® as a
PLATO terminal. To bring PLATO more into the mainstream of computing, the
committee recommended the linkage of PLATO notes to BITNET mail and the
connection of the CYBER mainframe to the University’s port selector network.

Information about these and many other CBI projects is contained in this Eleventh
Summative Report, which is divided into four chapters, namely, "History and
Development," "University  Applications," "Outside - User ~ Applications,” and
"Research and Evaluation." Appendix A contains a catalog of courseware published
by OCBI, and Appendix B lists University of Delaware courseware published by the
Control Data Corporation. Appendix C lists the titles of CBI papers published by UD
faculty and staff, and Appendix D contains a catalog of courseware under
development at the University of Delaware.

TUTOR® is a registered trademark and servicc mark of the University of Illinois.
- TenCORE™ is a trademark of Computcr Tcaching Corporation. '

CYBER® is the rcgistered tradcmark and scrvice mark of Control Data Corporation.
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CHAPTER I. HISTORY AND DEVELOPMENT OF
THE OFFICE OF COMPUTER-BASED INSTRUCTION

Background

The Office of Computer-Based Instruction has its origins in deliberations of the
University’s Computer Applications to Education Committee during the fall of 1974.
The committee planned a series of seminars and demonstrations f%r the purpose of
making available to the Delaware faculty information on how a computer-based
educational system may function in a university, and of evaluating what part such a
System might play in the future of the University and its supporting community. A
major portion of the committee’s planning consisted of the review and selection of a
computer-based educational system that could support the demonstration. The
criteria used in making the selection are listed as follows:

1. An overzll system design that can support many instructional
strategies such as dgaming, simulation, testing, drill-and-
practice, and self-paced programmed instruction

2. A library of computer-based learning materials encompassing
many academic areas

@

A programming language that is both easy for faculty members
to learn, and at the same time powerful enough to support
instructional computing

4. A student record-keeping capability to support educational
research in student learning behaviors

w

High-speed interactive graphics for both textual and pictorial
displays

6. A very good overall system reliability

The only system that met these criteria in 1974 was PLATO, and with the
installation of the first PLATO terminal on March 14, 1975, the Delaware PLATO
Project began. A committee of faculty members from seventeen academic areas
coordinated demonstrations of PLATO, encouraged interested faculty members to
enroll in a seven-week seminar on author training, and solicited proposals from each
college regarding the implementation of existing courseware and the development of
new PLATO programs.

The outline history printed on the inside of the front and back covers of this report
shows how the project grew. Encouraging results from controlled evaluations and
student questionnaires led to the adoption of PLATO in forty academic departments.
Within three years, the number of PLATO terminals had grown to forty-eight, the

- break-even point at which it became cheaper for the University to purchase its own

PLATO system than lease services over telephone lines. Accordingly, on March 17,
1978, the University of Delaware PLATO System was installed.
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Based on a CYBER 174 mainframe, the Delaware PLATO System was initially
configured to. serve a load of 50 simultaneous PLATO users with one ccntral
processor..- As the demand for services grew, the PLATO mainframe was gradually
upgraded to where it now has two processors, tWo million words of extended mcmory,
and the capacity to serve 275 simultaneous users. At present, 352 terminal ports are

- connected to the system.

A ‘significant event in the evolution of the Delaware PLATO System was its entry
into the ASCII world on February 24, 1984. ASCII stands for American Standard
Code for Information Interchange and provides a way for computers to talk to each
other. - ‘A network processing unit provides 92 ASCII gorts on the Delaware PLATO
System. All future. PLATO terminals will follow the ASCII format. The ASCII ports
also allow ‘microcomputers to access the PLATO System, and in the spring of 1984
OCBI. announced mainframe PLATO support for ZenithS IBM, and
Atari® microcomputers. In 1985-86, the Macintosh was added to the list of
supported micros.

The Delaware PLATO system is linked to a communications network that allows
Delaware authors to exchange materials and ideas with users on other PLATO
systems throughout the United States. Figure 1 shows the hardware configuration of
the Delaware PLATO system. No longer viewed as an experiment, PLATO is now
considered to be a primary tool for research, development, and delivery of
high-quality computer-based learning materials in University courses and in the

educational programs of schools, businesses, and institutions in its outside user base.

2M Extended
Memory CPUs 131K Ch

[_pes-8 s PPs1__a7 PPu'Si |
T UoUDU

BI1121314151617118111112113128121122123124125126127138131132133
et g e S g e VS —

Touch an item to raview its information.

or preas BACK to return to-the index.

Figure. 1.  "Delaware PLATO
System Hardware Configuration," by
Brand Fortner and David G. Andcrer.
Copyright® 1978 by the University
of Delaware.

: Zeni_th@ is the registered trademark of Zenith Data Systems.

@ is the _r‘cgl‘st,e,r__ed;trvaydgamar.l;,of Atari, Inc., a Warner Communications Company.
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Throughout the 1970s, the Office of Computer-Based Instruction dealt exclusivel
with 'PLATO. The year 1981 marked the beginning of its involvement wit
microcomputers. Due to their low cost and the large amount of courseware
developed by computer firms, software houses, and textbook publishers,
microcomputers were widely used in schools. As an East Coast teacher training site
for- computer-based education, the University responded to these developments by
installing in 1981 a microcomputer facility that contains a variety of microcomputers,
courseware packages, and _l%eripherals such as printers, synthesizers, slide projectors,
and - videodisc - players. - is facility is being used in the Summer Institutes in
Computer-Based Education for teachers, in the Summer Youth Campus for high school
studunts, and in lifelong learning by the Division of Continuing Education. It is also
being used as a benchmark laboratory for evaluating network strategies in the
long-range planning of OCBI. The microcomputer facility consists of two main parts.
First, there is a classroom that contains twenty Apples used for teaching classes in
educational programming, and second, there is a demonstration room that contains a
variect;{ of mlcrocom%uters. Systems currently represented in this demonstration area
include Micro PLATO, Apple II+, Apple Ile, Apple Macintosh, Atari 800, Radio
Shack™, TRS-80, Radio Shack Color Computer, Commodore PET® Commodore 64®
IBM PC, IBM PCjr®, Atari 520ST* and Commodore Amiga®™ Also included are
peripheral devices such as touch panels, digitizers, speech synthesizers, and Pioneer™
videodisc players.

Just as low-cost microcomputers found their way into schools in the late 1970s, so
- also did they enter homes in large numbers during the early 1980s. Excited about
the graphics and sound chips in the Atari home computer, the University approached
Atari with an idea for a home music learning system whereby lifelong learners of age
nine and up could learn music at home. Atari did a survey, found there to be a
large market for such -a package, and in 1982 funded its development by the
University of Delaware. The University became a certified Atari. development site,
and a teaching laboratory containing twenty-one Atari home computers was
established in the Department of Music for the purpose of developing, evaluating, and
implementing courseware on Atari home computers. In addition to developing the
music course, the University also served as a test site for Atari’s word processor and
LOGO cartridges. Unfortunately, Atari has not fared well in the marketplace, and
the music classroom is gradually being converted from Atari 800s to IBM PCs.

The University established its first IBM personal computer laboratory in 1982.
Located in the College of Business, this laboratory contains twenty-six IBM PCs. In
1983-84, OCBI worked with the College of Engineering to design two Ethernet
networks of personal computers for the Departments of Chemical Engineering and
Mechanical and Aerospace Engineering. Each department has twelve IBM PCs that
are connected by means of a coaxial cable. CBI lessons and applications software
reside on a centralized file server. OCBI supports lesson development for faculty
projects in library science, geography, geology, and engineering and teaches seminars
in BASIC, Pascal, and business computing on the IBM PCs.

- Radio Shack™ is a trademark of Tandy Corp. '
~ Commodore Pet®, Commodore 64%, and Amiga™ are the registered trademarks of
.- Commodore Business Machines. :

IBM. PCjr® 'is the  registered  trademark of International Business Machines

o Incorporated. -

~ Atari 520ST™ is a reg‘istcrc'd trademark of Atari, Inc, a Warner Communications
. Compaxy,-_ - . ,

: ... Pioneer™.is a tr’aderriérk of Pioneer Electronic Corp.
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In 1985-86, OCBI worked with Academic Computing Services (ACS) to establish an
IBM PC site in Newark Hall. Located in room I55, this joint site contains two
clusters of PCs. The first cluster contains twenty-five workstations and can_be
reserved by instructors for class use; the second cluster contains thirteen PCs
devoted to general student use. In the fall of 1986, all of the workstations will be
able to connect to ACS and OCBI mainframes via the University’s port selector; a

" mouse will be used to emulate touch in PLATO applications.

Located across the hallway from the Newark Hall joint site is the Microcomputer
Resource Center (MRC), a cooperative effort of ACS, OCBI, and Management

Information Services (MIS). Established in October of 1985, the MRC demonstrates

and sells at University discounts microcomputer hardware and software that is
supported by ACS, OCBI, and MIS. Buyers must meet University eligibility
requirements in order to make purchases at the MRC. The MRC is administered by
ACS, with OCBI and MIS staff members sitting on its advisory board.

In addition to PLATO and the microcomputers, OCBI also operates a VAX
11/780® that was obtained under a grant awarded in 1982 by the Digital Equip-
ment Corporation. Figure 2 shows the system configuration. With two megabytes of
main memory, 1024 megabytes of mass. storage, and a CPU with a floating-point
accelerator capable of performing an addition of 32-bit real numbers in 800
nanoseconds, the system is estimated to have the capacity to support over forty
simultaneous CBI users. Running under the VMS operating system, the VAX provides
a great deal of flexibility. In addition to supporting traditional computing languages
and packages like BASIC, FORTRAN, Pascal, APL, LISP, and MINITAB, it also
supports in the same environment a new CBI facility called the Courseware Authoring
System (C.A.S.).

Synchronous Backplane Interconnect

117780

2 MECABYTES CENTRAL.
MENORY PROCESSING

WIT

GO Vo 11/780

Systen Configuration

Br>E~IOMA
SN[
AR A

Press RETURN for an overvieu,

Figure 2. "OCBI VAX 11/780
System ~ Configuration,” by
David G. Andcrcr. Copyright®
1983 by ihe University of
Declaware.

i th¢ _rggis_te_rgd t '”der.nark of the Digital Equipment Corporation.
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C.A.S. contains a language that can best be described as a structured TUTOR. Under
its grant with Digital, the University has converted six PLATO lessons to run under
C.AS. using color GIGI® and VT-241® terminals. It has also developed a first-
semester interdisciplinary statistics course that contains tutorials, drills, and
problem-solving exercises in descriptive, exploratory, probabilistic, and inferential
statistics.

The most interesting Igersonal computer introduced to date is Apple’s Macintosh. The
Office of Computer-Based Instruction became interested in this machine because of
its speed, high-quality graphics, built-in sound, and the ease-of-use produced l;y
combining a mouse with windows, pull-down menus, and menu bars. On May 23,
1984, the University of Delaware became a Certified Apple Developer and opened its
"Fat Mac" Development Lab, which ‘supports faculty development of Macintosh
courseware. ‘

Another new machine is the Xerox 1108 Artificial Intelligence Workstation, commonly
known as the Dandelion. On March 4, 1985, OCBI received two Dandelions and
located them in the College of Education’s Center for Interdisciplinary Research in
Computer-Based Learning.  The Dandelion has one and one-half million bytes of main
memory, .a screen resolution of 1,024 by 808 points, and the windows, menu bars, and
mouse that have been popularized by Apple’s Macintosh. The Dandelions have a
. built-in language called LISP that runs interpretively, like BASIC runs in small

- personal computers. LISP is an artificial intelligence language that Delaware faculty
and staff are using to develop Intelligent CAI (ICAT) materials.

Summing up the above, in 1986 the Office of Computér-Based Instruction is
supporting development, teacher training, and student use on PLATO and VAX
mainframe systems and on Apple, Atari, Macintosh, and IBM personal computers; ICAI
research is being conducted on Xerox Dandelions.

GIGI® and VT-241° are the registered trademarks of the Digital Equipment
Corporation.
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Table 1 shows how 216 courses used computer-based instruction during the 1985-86
academic year. Column onc_ gives the subject and course symbol from the
University’s course catalog. Column two contains the descriptive title for the
course. Column threce gives the number of credits. Column four shows how many
students used CBI in the course. Column five gives the average number of hours
each student used CBIL. Column six shows the total number of contact hours for the
coursc. The last four columns indicate whether the course used CBI in the Summer
Session, the first semester, the Winter Session, or the second semester. The
tabulation of microcomputer usage has an additional column which shows the machine
used. During 1985-86, 12,879 students in 110 courses used PLATO, accumulating a
total number of 78,706 hours; 139 students in 4 courses used the VAX for a total of
266 hours; and 3,302 students in 102 courses accumulated 40,673 hours on
microcomputers.  The total number of hours accumulated by students using
computer-based instruction during 1985-86 was 119,645, of which 67,045 were spent in
credit courses, and 52,600 in non-credit courses.
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" PLATO Usage in Non-Credit Courses (continued)

Average Total Time of Utilization
Number of  Hours of Use Contact
p  Descriptive Title Students per Student Hours Sum. Fall Win. Spr.
ervice (cont ) *
~ Pre-College Student Use M - 3513 X X X X
Upward Bound M" - 216 X
1tion _
Alcohol Abuse Educators 10 . 3.1 31 X X
for Health Education - _
) Peer Educators for Eating 9 2.6 23 X
Disorders :
Fitness Educators for Health 9 1.0 9 X X X X
Education
Peer Educators for Health Mm* - 5 X
Education
Student Clinical Dieticians 33 4.6 152 X X X X
Peer Educators for Health 40 12.0 480 X X X X
Education
Student Health Service Staff 1 1.0 1 X
- Student Health Service 1 1.0 1 X
Registered Nurses
Health Education M* - 3599 X X X X
ice %
3_ Advisement Center M - 525 X X X X

ultiple type sign-on was used. Number of students is unknown.
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* Microcomputer Usage in Credit Courses (continued)

Number of
ol Credit

Descriptive Title Hours
Material Science for 4
Engineers
Museum Curatorshi 3
and Temporary Exhibits
Computing in Music 3
Computer Literacy for 3
Musicians

-Societal Context 3
of Nursing
Dctermihants of 10
Wellness .
Restorative Nursing 10
Practice I

ation

Personal Computersin 3
Health, Physical Educa-
tion, and Recreation
Special Problems | 3
Sensation & Perception 3
Cognition 3

used are Apple i1, Atari 800, Commodore 64, and IBM PC.

Computer

IBM PC

Macintosh

IBM PC

Apple II
Apple II

Number
of
Students

25

9

17

12

124

208

94

45

10
80

Average Total Time of Utilization
Hours of Use Contact
per Student Hours Sum. Fall Win. Spr.
1.1 28 X
114 103 X
13.2 224 X
83.3 1000 X
2.0 248 X
1.5 310 X
2.1 197 X
33.8 1521 X X
33.0 132 X
2.5 25 X
3.5 280 X X
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PART 1V: Microcomputer Usage in Non-Credit Courses

Number  Average Total  Time of Utilization
of . Hoursof Use Contact
Descriptive Title Computer Students perStudent  Hours Sum. Fall Win. Spr.
ducation |
Introduction to BASIC Apple II 15 12.0 180 X
Introduction to Personal Apple II 210 7.2 1512 X X
“Computers IBM PC
' Macintosh
Introduction to Wordstar Apple II 15 12.0 180 X
ervice *
Association for Computers in Apple II M - 360 X X
Education Macintosh
OL  Governor’s School for Apple II 20 2.5 50 X
Excellence
Community Public Hours Apple II M - 129 X X
Upward Bound Apple II 80 8.0 640 X
4-H Program Applell 60 6.0 360 X
rvice *
Demonstrations # M - 846 X X X
Latin Skills Package Apple IL 2 11.5 23 X
National Science Apple II 60 20 120 X
Foundation
URS University Open Hours # _ M* - 11457 X X X X

s used are Apple I, Amiga, Atari 800, Commodore 64, IBM PC, and Macintosh.

nultiple type sign-on was used. Number of students is unknown.




Microcomputer Usage in Non-Credit Courses (continued)

Number Average Total  Time of Utilization ,.
' of Hoursof Use Contact
Descriptive Title Computer Students per Student Hours Sum. Fall Win, Spr.
1vice (cont.) | N
Miscellaneous Use # M - 1500 X X X X
PLATO Use on an IBM PC IBM PC M - 118 X
Curriculum Development Lab Apple II 164 15.0 2460 X X
Reading Study Center AppleII = 100 4.0 400 X
| Reading Study Center Weekend ~ Apple II 14 6.2 87 X
Program
Lesson Design Apple II 29 3.1 90 X
Macintosh
PLATO
Word Processing Apple I M" - 2272 X X X X
IBM PC :
Writing Center IBM PC M* - 350 X

used are Apple II, Amiga, Atari 800, Commodore 64, IBM PC, and Macintosh.

lltiplé type sign-or; was used. Number of students is unknown.

65 66




1'nf

CourseS mbol '
. ySub]e Descriptive

, c,,,ommumcatlon

T R TR TR ] e



ce '31

o i Orgahization

- cation ' capabilities--was ‘not listed as a systcm sclection criterion

- “delivery - shifts from

LoldsT

There are two main components in the organization of educational computing at the

University of Delaware,;namely, faculty©Bluleaderssand_cefitralized support staff. A

faculty member identified as "CBI Leader" coordinatss the setting of priorities and

the allocation of resources)within each department. OCBIiy_swl_lgp__Qr_-t_s,gstudent use via

part-time student course aides. Research and development projects are supported by
teams of part-time studentprogrammers and full-time professionals.
‘ ' - 29951 15199 1510
The CBI leader serves as,ansintexmediary between the OCBI staff and the rest of the
faculty in the departments;ilhei'CBLiJeader coordinates all computer-based learning
activities for the depaitment, binoluding evaluation. Most CBI leaders use a peer
review - process wherebyntheyliobtaimthelp from their colleagues in making value
judgments. The energysienthusiasmy2and dedication of the faculty constitute an
essential factor in the successful,dmplementation of computer-based education at the

University. Table 2containgn listiofBI leaders.

A Faculty Committee on Computer-Based Instruction reviews CBI projects both at the
roposal sta%a_,;angha,ftgnd:hb*ﬁrst- year of development, and it can be asked by the
irector of OCBI to review older projects as well. The following faculty members

served on this committee during 198;86:

Michael Arenson, Music
David Barlow, Physical Education
Ricliard Herr, Physics
James Morrison, Textiles, Design and Consumer Economics
- Paul Sammelwitz; Animal Science, Chairperson
Clifford Sloyer, Mathematical Sciences
Ronald Wenger, Director of the Mathematical Sciences Teaching and
Learning Center : '

The charge to this committee reads as follows:

“The faculty committee on Computer-Based Instruction shall review new projects

propused by faculty members for feasibility, soundness of conception and design, and
appropriateness to computer-based instructional techniques, and shall report its
findings- and recommendations to the Director of the Office of Computer-Bas:+
Instraction. “ It shall also:review approved projects after one year to detegrriaiti
whether their initial Igromis’e is being realized, and it may undertake other revieis at
the request of the Di

e Director of the Office of Computer-Based Instruction. To the
extent that ihey find possible, the membexs shall offer advise and counsel informally
(0 less expacienced faculty members at their request.

"The comihi"itee shall review proposals:to the Center for Teaching Effectiveness that

- involve computer-based instruction and make recommendation- “>r support to the
- Associate Provost for Instruction.” : .

In 1984-85, the committee was also charged with conducting a comparative study of
alternative computer-basert . educational systems and reporting its findings to the
provost with a recommendation as to whether and in what form the niversity

~should continue or replace its mainframe PLATO system. The committes completed

its 22-page report in the spring of 1986.

‘,.'Ihé're-port"be‘ iris with a brief h-istory of CBE at UD and points out thif one of the

¢ v ' t¢ committee
that recommended PLATO in 7974 (sece "History and Development"). A3 courseware
‘mainframes to micros, the need for users to fommunicate

most popular_leatures of the PLATO system--its personal and groug neécs communi-
y
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Accountmg e
Advisement Center
Agriculture -

Art Conservation v
Chemical Engineering
Chemistry - -
Civil Engineering’
Continuing Education
“Access Center
- Microcomputing
Couriseling
Economics
Education
- Instruction
- Research
English
Geography
Geology
Honors Program
Human Resources
Languages
Library
Life and Health Sciences
Mathematics
Museum Studies
Music
Aural Skills
Written Theory
Nursing
- Physical Education
Physics
Political Science
Psycholo
Small Business Development Center
Statistics - .
uD. Enghsh Language Institute
- University Parallel Program
Urban Atffairs
‘Wellspring Health Education
'ertmg Center

Y

Table 2

ARSI 8

: CBI Leaders at the Umversrty of Delaware

QB Leaders

"4“'. RAVIVI S

P2 ,,,
Jeffrey Glllesple
Peter Rees

R T TR HPaul Sammelwitz
Anthropology T N L R
Art T

.i:Juan Villamarin .
‘Raymond NlChOlS

i - oiJoyceHill: Stoner
- ;-._’; zJStanle Sandler

i John Burmeister: -
' Robert'Al Dalrymple

Ed Kepka#tis - i

Judﬁ ort/Rlchard FlSChCI‘
Richard Sharf ~

Charles Link

William Moody
Victor Martuza/Richard Venezky
George Miller
Tom Meierding
John Wehmiller
Katherine Kerrane
James Morrison
Gerald Culley
Carol Parke

David Sheppard
Ronald Wen% :
Bryant F. Tolles, Jr.

Fred T. Hofstetter
Michael Arenson:
Madeline Lambrecht
David Barlow/James Kent
Richard Herr
Richard Sylves
James Hoffman
David Park
Victor Martuza
Scott Stevens
Jay Gil
Jeffrey Raffel
Paul Ferguson

- Marcia Peoples
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continues, as does the requirement of centralized record keeping for educational
research and instructional management. In a review of OCBI’s Five-Year Plan, the
~- committee concludes that "The future looks bright for computer-based instruction at
- the University of Delaware but there are some problems to be solved."

Seven Problems
The second section of the report identifies and discusses seven problems:

1. Continued Reliance on the CYBER 174. Although the University of Delaware
PLATO mainframe is an "old" machine purchased in 1978, its reliability is high and
maintenance costs reasonable. Notirz that the system can be run until 1995 without
need for replacement, the report stai=s that ".. . the University appears to have
lead time’ of several years before a decision is required for . . . obtaining another
mainframe." '

2. Widespread Presence of Microcomputers in the University Community. The
report recognizes the need to link instructional microcomputers ". . . to a network of
some kind."

3. Continued Utilization of Existing CBE Software. The committee notes that
more than 90% of Delaware cours;ware is written for the mainframe PLATO system
and that the University must provide ". . . TUTOR support for as long as its faculty
use such software with significant numbers of students." -

4.~ Incompatibility of Curreni Hardwarc on Campus. - At present, separate
networks ‘and computer . classrooms are used to deliver academic computer services
and computer-based- instruction. - While progress has been made on configuring a
common workstation, the committee notes that ", . . it will take-at least two years
to determine how to implement a network on the ACS machines that can provide the
file-serving, communications, and student record-keeping services that PLATO
currently provides."

5. Maintaining a Comprehensive and Versatile Authoring Language During the
Transitional Period. The report notes that Control Data’s moving TUTOR into a C
environment appears ". . .to provide the best collection of graphics and judging
commands of ‘any computer-based instructional language. These versions of TUTOR
may serve as an effective bridge between the short-term and long-term software
development needs of the faculty.” .

‘6. Data Collection for Instructional Evaluation. The Delaware faculty relies
heavily upon PLATO?’s ability to save student performance data. The report states
~ that "the system of chcice must be capable of accumulating this type of data quickly
-and accurately.”" '

7.7 Developing Educational Products for Commercial Considerations and/or
Academic Pursuits. There is debate among the faculty as to the primary focus for
OCBI in the near and distant future. Shou..f the focus be (1) performing research on
how students learn and evaluating the impact of software on learning, or (2)
developing educational products for commerscial release? How much resource should
be devoted to the home interconnect project, which secks to provide PLATO access
to Dclaware citizens off campus?
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- Alternatives

The third section of the report identifies alternatives available for authoring and
delivering CBE. Four criteria are listed for evaluating an alternative system:

1. Is its authoring environment as good as PLATO’s?

2. Does it prdvi«fie desirable features, such as transportability, which the
PLATO system lacks?

3. Can_the University of Delaware move te it without unacceptable trauma?
* 4. How transportable will materials dzveloped on it be?

After. discussing the relative merits of developing courseware in BASIC, PILOT,
SuperPILOT, C, LISP, Prolog, COURSEWRITER, DAL, TenCORE, and TICCIT, the
committee finds the following:

1. None of them provides all of the features of ou. gresent PLATO system.

2. None of them lgarovides a library of courseware which is in any sense
comparable to that available on our present system.

3. None of them (with the possible exceptibn of DAL) has the software "hooks"
and hardware capability to support LISP-type languages and bit-mapped graphics.

4. Adogtion of any of them as a replacement for the CYBER would result in
the loss of thousands of hours of CBE courseware now in use. Some of this
courslewalr(e might be converted to a system like TenCORE, but it would not be a
trivial task.

The committee finds that there are three main PLATO alternatives for the future of
CBE at Delaware: : ‘

1. The C-based TUTOR Environment being developed by Control Data

2. Colossal PLATO, which is being developed at the University of Illinois and
will use satellites to connect many thousands of new, low-cost, intelligent PLATO
terminals to a large central computer at CERL '

3. CMU Tutor, which is being developed in C with UNIX tools under the
Andrew environment at Carnegie-Mellon University

Goals

Belore making a recommendation, the committee considered the general goals for
computer-based education at Delaware and the national niche Delaware should fill.
The goals stated by the report include the following:

1. Continue the implementation and evaluation of traditional CAI for remedial,
mainline, and enrichment instruction.

" 2. Encourage facul_ty members to participate in the creation ¢f computer-based
learning materials for their own use in teaching.

: 3. Serve as an on-campus . clearinghouse that helps faculty members sclect,
evaluate, and deiiver CBE materials to students.’ v



35

. 4. Support faculty interest in educational research b roviding an environment
in which student data can be conveniently collected and statistically analyzed.

5. Provide leadership in the exploration, spplication, and demonstration of new
-technologies and innovative uses of computers, such as interactive videodisc,
‘computer-based multi-media classroom presentations, and data acquisition in science
laboratories.. ,

A National Niche

A discussion of the national niche for Delaware’s work with computer-based
“instruction led to ten corollaries that are summarized as follows:

1. Instead of duplicating high-end research being conducted at institutions like
CMU, Stanford, and MIT, Delaware should serve as a "“filter" of powerful AI
principles and methodologies that can be included in the design of educational
software and delivered to students within five years.

2. Basic research into cognitive science and other areas that have significant
implications for the design of instruction should be encouraged and supported.

3. Some high-end development projects should be supported, but their purpose
should be primarily to provide faculty and staff the opportunity to learn about the
new techniques and not to produce marketable products.

4. The artificial distinctions between the use of the computer as a tutor and a
tool are archaic and should be eliminated. '

S. O‘CBI’S authoriﬂg environment must provide the "software hooks" needed to
link C-based TUTOR programs to procedures written in Pascal, LISP, and Prolog.

6. There must be a strong systems group that provides and supports a flexible
and powerful authoring environment for Delaware projects. _

7. While these aspirations will apply to all disciplines in which there is serious

and sustainable faculty interest, the number of sophisticated, prototypic efforts
mentioned in corollary t(}25) will be limited.

8. Priorities for high-end projects should favor departments whose faculty are
committed to long-term research, refinement, and instructional use of the materials.

9. The environment must support extensive on-line data collection and
protocols of student interaction to support research, development, and refinement.

10. While commercial development is not the primary emphasis of the niche out-
lined here, success may occasionally lead to opportunities for the faculty, staff, and
University to accept the risk and expense of developing commercial products. Such

projects should be administered separatcly and budgeted on a cost-r¢covery basis.

Recommendations

- The report concludes with a list of short-term and long-term recommendations in the
arcas of hardware, courseware, authoring eanvironments, and physical environments.
The recommendations are summarized as follows.
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. Hardware Recommendations
Short Term

Retain the CYBER 174 PLATO mainframe as the host of the primary University of
Delaware CBE network through 1989.

Develop an IBM PC access disk that incorporates 2 mouse to substitute for the touch
panels on PLATO terminals.

Connect the CYBER to the University’s port selector to facilitate electronic mail,
student record keeping, and data transfer.

Connect PLATO notes to BITNET so CBI users can send and receive electronic mail
via the University’s IBM and VAX mainframes. ‘

Use the PLATO mainframe to provide an excell=n: campus-wide electronic mail
service.

Enter into a cooperative agreement with CMU to s<.:e as a development site for
testing the instructional applications of high-end workstations and alternative
authoring languages.

Long Term

Replace the CYBER 174 with a system that will deliver the instructional computing
ower and the record-keeping capabilities nceded in the decade ahead. Alter::atives
include the following;: ,

1. Families of high-end workstations

2. New mainframe computers (CYBER, VAX, IBM, etc.)
3. Colossal PLATO (University of Illinois) |

4. Internet of local area networks of personal computers
5. PC-DOS software running in a UNIX window

Courseware Recommendations
Short Term

Maintdin access to the PLATO courseware library; this requires continued use of the
CYBER for the present.

Expand accéss to microcomputer courseware by. (1) having OCBI serve as an on-
campus clearinghouse, (2) encouraging faculty to form discip ine-based special interest
groups-for educational computing, and (3) assisting faculty in obtaining permission to
modify existing software to meet their needs. -

Discourage courseware development in classical TUTOR; to the extent possible, writc
new materials in a language that can run on both mainframe and microcomputers,
either unaltered or with minimal modification.

Establish a procedure by which intcrested faculty members will be able to develo

specific courseware for their own courses on their own microcomputers and deliver it
with student record keeping on Local Arca Networks (LANs) or mainframes.
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Long Term

Encourage faculty members to develop software that uses the computer both as a
tutor and as a tool.

Identify and support projects that show promise of applying the results of Al
research to instruction.

Authoring Environment Recommendations
Short Term

Develdp' specifications for a C-based authoring environment that will be equal or
superior to TUTOR and compatible with emerging hardware.

Maintain a strong systems staff capable of helping faculty members adapt the most
appropriate language to meet their needs.

Expand C:ChI’s approacll to courseware development by initiating a support structure
for faculty who wish to program their own educational software outside the RFP
process. .

Long Term

Provide a high-powered, robust, user-friendly authoring environment that will
encourage increased cooperation of faculty members in courseware development,

Include in the authoring environment support for evolving videodisc technology.

Physical Environment Recommendations
Short Termi

Work with the scheduling office to allow faculty members to reserve classrooms
equipped with computer-based media, including videodisc.

Continue the close working relationship between OCBI, IRC, and ACS in equipping
more classrooms with computer-based media. :
-. Long Term

Increase the gumbér of classrooms that contain computer-based audiovisual aids; all
new construction should contain the necessary wiring. :

Increase the number of microcomputer laboratories in which faculty members can
teach class with each student seated at a workstation.

Apply .‘Videodisc technology both to self-paced, individualized instruction and to
classroom/lecture situatjons,

RN
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" When the Delaware PLATO Project began in 1974, the total staff was comprised of

three graduate students. As the number of faculty requests for courseware
development increased, so also did the size of the staff. When the PLATO system
was ‘purchased in 1978, the OCBI staff consisted of 19 full-time and 27 part-time
employees. By 1982, it had grown to 55 full-time and 138 part-time staff. In 1986,

“at the time of the writing of this report, OCBI has 55 full-time staff--on¢ director,
‘two associate directors, one assistant to the director, one office coordinator, four
. secretaries, one clerk typist, one records clerk, two ICAI specialists, eight
- professionals in managerial roles, two systems programmers, one peripheral design

engineer, three technicians, and twenty-eight professionals with applications and
support- responsibilities--and 118 part-time staff, most of whom are student
programmers. In 1985-86, the secretarial staff was reorganized under the assistant
to the director and expanded to include an office coordinator, a records technician,
and a clerk typist.

As the staff grew, a management structure evolved. Figure X shows the
organizational chart. The director of OCBI reports to the Provost and receives
recommendations from the faculty advisory committee. The Office of Computer-Based
Instruction consists of five main components, namely, operations, sites, user services,
research, and campus program development. Table lists the OCBI staff. The
numbers in- column three identify each staff member in the task assignment chart
given in figure X. This chart shows which staff members are responsible for
carrying out the varied activities in the five components of OCBI.

Operational duties include the running of the Delaware PLATO system and OCBI’s
VAX mainframe; the management of files such as instructional programs, utility
routines, and workspaces in computer memory; maintenance of terminals,
microcomputers, and peripheral equipment; data storage and transfer from PLATO to
VAX and IBM mainframes and vice versa; printing of graphic displays, program codes,
and data files as reguested by users; programming of utility routines; on-line and
off-line cataloging of lesson materials available on the Delaware PLATO system;
maintenance of PLATO data communications and hardware; diagnosis of needed
improvements in CYBER software; and research and development of new and existing
equipment to enhance OCBI services, such as music synthesizers, microprocessor
interfaces, and networks.

Each site is overseen by an OCBI staff member who insures that the physical
environment is safe and conducive to student learning. The site director also insures
that the terminals do not use more than their proper allocation of computer
resources. To date, PLATO sites have been established in the Willard Hall Education
Building, Smith Hall, Drake Hall, Purnell Hall, Amy E. du Pont Music Building, the
OCBI office in Willard Hall Education Building, the OCBI Annex at 42 East Delaware
Avenue, the Academic Advisement Center, Agriculture Hall, Career Planning and
Placement, the Center for Counseling, the CIRCLe Office, the Computing Center,

. Continuing Education, Educational Research, the Healih Center, the Honors Center,

the Languages Laboratory, Nursing, Physical Education, the Preschool Laboratory, the
Reading Study Center, the University of Delaware English Language Institute, thc.
University. Parallel Program in Georgetown and in Wilmington, and the Writing
Center. - Since 1981, OCBI has established fifteen microcomputer classrooms and
development labs including an Apple classtoom in Willard Hall Education Building, an
Atari and IBM PCjr. classroom ‘in the Amy E. du Pont Music Building, IBM PC
classrooms in Chemical-Enginecring and in Mcchanical Engincering, Apple sitcs for
the College of Education’s Curriculum Development Lab and Reading Study Center, a
microcomputer demonstration site plus Apple and IBM PC development labs in Willard

‘Hall Education BUilding, and an IBM PC site in the Writing Center. In addition, a
classroom of GIGI terminals connegted to OCBI's VAX was opcned in 1985.

»
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- In 1985-86, OCBI established a Macintosh site for Museum Studies, opened the Art
Macintosh classroom, placed two Xerox 1108 workstations in the CIRCLe office, and
opened a joint IBM PC site with Academic Computing Services in Newark Hall. The
joint site contains 39 workstations which can run DOS programs or connect via the
port selector to the University’s mainframe computers, including PLATO.

User support services include training seminars for campus users, especially
prospective new authors; workshops and courseware development for off-campus
users; CBE institutes for educators; demonstrations for visitors; consulting on
programming, instructional design, graphics, and networking; assistance for
off-campus - users; special programs for pre-college students; instructional utili
rograms shared by many departments; publication of the ACE Newsletter and OCBI’s
ummative Report; publication and marketing of courseware for mainframes and
microcomputers; and evaluation tools. The CBE library houses microcomputer software
used by University students in addition to a representative sampling o commercially
available computer-based learning packages for learners of all ages. The library also
includes videodiscs, which store up to 54,000 still video frames, thirty minutes of
motion pictures, thirty minutes of stereo sound, or 200 floppy disks full of computer
programs and data. -

Students from forty-seven University departments use OCBI’s CBE facilities. A
professional OCBI “staff member is assigned as a contact for each department to
assist faculty in the. review, acquisition, and use of CBE courseware .for their
students. Course instructors are assisted by part-time student aides, who orient the
students, enter rosters and curricula into the computer, and assist faculty members in
~responding -to on-line student comments and in administering end-of-the-semester

- evaluations.

OCBI’s research activities are coordinated by CIRCLe, which sponsors colloquia and
conferences; maintains a comprehensive library of CBE research materials; and assists
faculty members in writing research proposals, evaluatinﬁ the effectiveness of
computer-based instruction, and conducting research in intelligent computer-assisted
instruction. More information is contained in the CIRCLe section of this report.

Twenty-six campus development projects and three outside development contracts and
grants are managed by members of the project management staff. Each project team
consists of a faculty principal investigator, an OCB coordinator, and one or more
programmers and is supported by a project Inanager who both advises team members
as the lessons develop and helps set appropriate goals and target dates.

4% o 77
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Organizational Chart

Provost

Faculty Advisory ' g . Colleges and
Committee Office of Computer-Based Instruction Divisions
. Q: : < Campus Program Directors and
‘Operatmns Sites User Services Research Development Chairpersons
Managers
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Staff of the Office of Computer-Based Instruction

Position

Director
Associate Director for Administration
Associate Director for Operations

Assistant to Director for Financial Management

Office Coordinator

Senior Secretary

Senior Secretary -

Senior Secretary

Secretary

Clerk Typist

Records Technician

ICAI Specialist

ICAI Specialist

Manager :

Project Administrator

Project Administrator

Project Administrator

Project Administrator :
Senior Systems Programmer/Analyst
Senior Applications Programmez/Analyst
Senior Applications Programrizr/Analyst
Senior Applications Programmer/Analyst
Senior Applications Programmer/Analyst
Senior Applications Programmer/Analyst
Senior Applications Programmer/Analyst
Senior Applications Programmer/Analyst
Systems Programmer/Analyst

Systems Programmer/Analyst

Peripheral Design Engineer -
Computer Hardware Technician
Computer Hardware Technician

Senior Electronics Specialist
Applications Programmer/Analyst
Applications Programmer/Analyst
Applications Progrimmer/Analyst
Applications Programnmer/Analyst

- Applications Programmer/Analyst

Applications Programmer/Analyst
Applications Programmer/Analyst

- Applications Programmer/Analyst

Senior Customer Services Specialist

- Junior Applications Programmer/Analyst

Junior Applications Programmer/Analyst
Junior Applications Programmer/Analyst
Junior Applications Programmer/Analyst

Junior Applications Programmer/Analyst
~ Junior Applications Programmer/Analyst
- Junior Appiications Programmer/Analyst
- Junior‘Applications Programmer/Analyst
- Junior Applications Programmer/Analyst
-~ Junior Applications Programmer/Analyst -

Name

Fred T. Hofstetter

Bonnie A. Seiler
James H. Wilson
Wilhelmina S. Simms
Maura B. Jentz
Charlotte P. Coletta
Carol-Anne G. Ritter
Jimmie G. Madison
Janet S. Harbaugh
Carol Ivanitch

Linda Davison
Morris W. Brooks
George W. Mulford
Jucith Sandler
Roland Garton
Robert Andrew Gilbert
George A. Reed
Mary Jac Reed

David G. Anderer
Steven V. Bertsche

" Christine M. Brooks

Jon Conrad .
James Hadlock
Carol A. Leefeldt
Evelyn V. Stevens
Dan E. Williams
Shawn Hart
Michael Porter
George Harding Jr.
Linda Everett
Mark C. Grulke
Lankford K. Boyd
Phyllis E. Andrews
Sharon Correll
Gary A. Feurer
Catherine B. Phillips
Deborah E. Richards
Ed Schwartz
Patricia Sine

Rae D. Stabosz
Cynthia Parker
Nancy J. Balogh
Kenneth Gillespie
Paul L. Hyde
Carol A. Jarom
Patrick J. Mattera
John Milbury-Steen
Clella B. Murray
Eric Neufer

D. Jay Newman

Craig Prettyman -

mber
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Table 3 (continued)

Junior Applications Programmer/Analyst
Junior Applications Programmer/Analyst
Junior Applications Programmer/Analyst
Junior Applications Programmer/Analyst

Kathleen D. Troutman
Paige Vinall

Peter A, Whipple
Penny Zographon

Graduate Assistant Kim Hoang
Graduate Assistant David Johns
Graduate Assistant Kent Jones
Part-Time Staff* Marie Ammirato
Part-Time Staff Donata Atkerson
Part-Time Staff - Lisa A. Baldwin
Part-Time Staff Deborah Bamford
Part-Time Staff Stacey Bell
Part-Time Staff Dave Bennett
Part-Time Staff Robert Black
Part-Time Staff Jessica Blank
Part-Time Staff Donna Blessing
Part-Time Staff Donald Brill
Part-Time Staff Brian Bulkowski
Part-Time Staff Monique Caron
Part-Time Staff Gwendolyn E. Charles
Part-Time Staff Robert D. Charles
Part-Time Staff Aziz Chowdhury
Part-Time Staff Dorothy Colburn
Part-Time Staff Jeffrey Cotter
Part-Time Staff David Cumbo

. Part-Time Staff Anthony D’Ambrosio
Part-Time Staff Joseph Divito
Part-Time Staff Michael Dombrowski
Part-Time Staff Francis J. Dunham
Part-Time Staff William J. Etienne
Part-Time Staff Kathleen C. Fanny
Part-Time Staff Brian Field
Part-Time Staff John Fomich

. Part-Time Staff Judi Forman
Part-Time Staff Susan A. Foster
Part-Time Staff Julie E. Frager
Part-Time Staff Terri Francis
Part-Time Staff Sue Garton
Part-Time Staff Katherine J. Godfrey
Part-Time Staff Eric Gould
Part-Time Staff Richard Graper
Part-Time Staff Miriam Greenberg
Part-Time Staff Charles E. Greenman
Part-Time Staff Robert A. Grey
Part-Time Staff Hclene Grossman
Part-Time Staff William A. Hance
Part-Time Staff David Handley
Part-Time Staff Kaj Hansen
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52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99



Part-Time Staff*

Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
- Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff .
Part-Time Staff
Part-Time Staff
Part-Time Staff
- Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
‘Part-Time Staff
Part-Time Staff
_Part-Time Staff
Part-Time Staff
_Part-Time Staff-
- Part-Time Staff
Part-Time Staff -
Part-Time Staff
- Part-Time Staff

- Part-Time Staff

Part-Time Staff

*Part-

Table 3 (continued)

time staff are miscellaneous wage earners.
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Alan D. Harbaugh
Allen Haughay Jr.

Norman P, Hayman Jr.

Daniel Herr
Brian P. Hogan
Curtis Holton
Paul Homiish
Fred L. Hooks
G: Douglas Humphrey
Ronald Ih
Anand Iyegar
Robert C. ia.ckson
Jeff C. Kirk
Danine S. Knipe
Eric Knospe
Lisa Krebs
April Lavallee

ary Lavin
Anthony O. Leach II
Todd Leong
Alan H. Levine
Cynthia Looby
James C. Lynch
Tom Masat
Douglas R. Mason
Suzanne R. McBride
David McNeely
Yvonne L. Meshreki
Richard A. Moore
James T. Morgan
Leanne M. Musumeci
Catherine E. Myers
Lee F. Newman
James Nicholson
Gina Pala
Joseph W. Palese
Judith Pawloski
Greg Pellegrino
Dantel C. Pierre-Louis
Michael J. Pietrobono
Linda R. Prusak
Raghu Ramachandran
Sean Thomas Ryan
Yaprak Saydam
Lisa Scott
Lisa Sefried
Todd Shollenberger
Matthew Sienkiewicz
Brian Simmons
Patricia Sledge
Gregory Sloyer
Tami Smith.

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151



Part-Time Staff*
Part-Time Staff
Part-Time Staff

- Part-Time Staff .

Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
- Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff
Part-Time Staff

" «*Part-time staff are miscellaneous wage carners. -

Table 3 (continued)

Jeffrey B. Snyder
Michael J. Steenkamer
Robert Stradling
Richard Studley
Timothy N. Sweany
Jeffrey J. Sweany
Ivy B. Turkington
Donald B. Turner
Ramon Villa
Robin B. Vogel
Andrew Walck
Susannah Wallenberger
Kathleen A. Walls
Patty Webber
Morris Weinstock
Ben E. Williams
Lamar Willis
David Wolfe

Mary M. Wright
Maura Young
Phillip Ycung
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152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172



TASK ASSiIGNMENT CHART

OPERATIONS D3 RESEARCH D2
Communications C19,27, 31 i Colloquiaand Conferences C35,%, 130
CYBER Software C19,27 .. : fazulty Research 35, 57, 52, 147

Data Storage/Transfer 27 Research librasy €35, 8, 57, 58, 130
Hardware Development and Construction €29, 68, 98, 106, 111 Statistical tvalvation €35, 57, 58
Hard-vare Maintenance C44, 30. 32, 106, 111, 153 ICAl Research 35, 57,58

:, .- Operator Training C27, C28
o PLATO Courseware 27, 44 \

¢ Prnting 27,66, 73,76, 135 STUDENT USE_ D2, C24
. Resource Management 26 .

tYAX Software C19,28 Academic Adviscrient Ceniter 14
- Accountlng 43
Aitmal Sclence 13, 166

Apple Network  M15, C23, 161

. Computer Graphics €42, 123
Design Standards Reviesw M 14, €21, 24, 3), 42, 45, 48, 89, 149, 152
Home Network - C40, 114, 129

" IBM PC Instructional Utitittes . M17, €42, C5), C55, 79, 90, 94, 156
IBMPC Network M17, C£2, C53, 7,110, 137
Instructlonal Design Consulting  M14, C25, 23, 21, 37. 52,93
Lessonvrare Catalogs C41, C44, 121
Microcomputer Consulting  M15, 23, 39, 40,49 -
Microcomputer Courseware Production, Sales,

and Marketing ' C41,87, 118,170

Microcomp Soft Acquisiti ci3
Microcomputer Soltware I.lbnry C44, 94.115 163, 166
OCO! Products - 41 -
Olfice Support C5, 132, 134, 136, 140, 144, 165
PLATO Instructional Utilities C34
PLATO Services Consulting €26, 34, 40, 51,170
PLATO Subscriptions C41, 36
Pre-College Programs M24, C43
Programming Standards Review C26, 28, 34, 39, 49

' Publlcallon Process Coordination
- Semlnau/Workshops/lmlllules C21 2,14, 23, 25, 26, 35, 39.

. 40,41,44,49,100 . . ' ‘

- Staff Orientation ' M14, M21 « ’
Student Evaluztions ' M24, C43
Student Use Support  M24, 43, 46

.. Summative Report . C48, 43,59, 83, 109, 135, 143

¢ Visitor Demonstrations . C41,36, 44

" Agriculture  M13,C33,72,166
ArtHistory M17, C23, 38, 65, 69, 99
Businass Administration  M13, 141
Chemical Engineering - IBM PC  M17, C55
Chemical Engineering - FLATO M15, C34
Chemistcy M?15, C47, 108, 167
Consumer Economics M14, C48, 75, 103
Economics M16,C21, 39
Food Scier.e and Nutrition M14, C25, 52, 82, 93,129
Geography M17,C45, 102, 104, 112
Geology M17,C42,53,55,126
Languages M13, M14, M17, C21, C39, C47, 34,37, 50, 51,52, 53,55, 67, .
86, 118, 128, 131, 170, 172 -
Library - IBMPC M14,C37 -
I.Ibr'uy -PLATO M14,C37 S
Life‘'snd Health Sciences  M14, C24, 46, 74
Math M12, C46, C49, 95, 120, 169
Matb Enrichment  M16, €39, 83, 133, 150
- Mustum Studies  M16, C55, 25
Music Instructlon  M16, C20, €22, C54, 101
Mus%g Research M16,C35
Music Videodisc  M16, C28, 125
Nursing  M16, C25, 80, 82,93
Physical Education M13, C51, 52
' Sociology M17,C53,55,127
o Sllllsécl M18, C48, C50, 62, 64.72, 77, 100,117, 122. 146, 152. 161
: Tenlbs and Deslgn M1, C51 0

SITES D2, D3, M24 . Anthropology  5e:
Art 13
Acidemic Advisement Center PLATO Site 45 Art Conserxiidsn, 14
Agriculture PLATO Site 43~ - ) Business 2 fiesmsatlon 43
Amy Du Pont Microcomputer Classroom €22, 81,92 Cireer taraviegand Placenrent 43
ApplaDevelopmenttab 39 Chem# s’ Engineering 45
Art kAycintosh Classroom 20 Cher:atry 46,63
K Career Planning and Placemert PLATO Site 43 CWilgnginzering 49
- ) Chemical Engineering IBM FC Clasitoom €45, 56, 85, 91, 155, 160 Senputer and Infisrmation Sciences 44
- " CIRCLeOffic= 35 Trewunication 38
- Computing Center 19 - ' Curdtnging Education 23
- Continuing Education PLATQ Slle 4% Couvgeling 13
Counseling Cent=r PLATO Site Delaware Siv.al Jusiness Assoclation 28
Curriculum Development Lab Apple clasuoom 23 = Economics 43
Drake PIATO Clggsroom C46, 63, 96, 105, 107, 142, 151, 158 Educationy (3evelopment 23,43
Educational Research LATO Site 35 : Educational Scudies 23,14
Health Center PLATO Slte 46 English 42
Honors Center PLATO Site - 46 . Entomoingy 3%, 166
{BM PC Development Lab €53, 159 ' Food Scicnce aad Nutrition 43,25
Languages Laboratory PLATO Slie 52 Geagraphy 45
Mechantcal Engineering IBM PC Sxology &2
Classroom €42, 97, 109, 119, 124, 139, 156, 162 : . Honors Propzam 46
MusicPLATO Site 22 Individual and Family Studies 23
Newark'Hall IBM PC Classroom® 24 Lerguages ind Utesature 52,23, 113
Nursing PLATO Classroom 25 - - L3 ond Health Scientes &6
_OCBI Annex, 42 East Delaware Avenue 18 R Milematicsd Sclences 12,46
0OC31 Office, Willard Ha! Educatiun Building 26 : Mechanlca! Engineering 42
Phy;ical Education PLATO Classroom 52 : Morris Library 43,61, €65 N
PLATO Developmentlab 26 Museum Siudies 55 S
. Preschool Lab PLATO Site ™ 46 Music 22
Purnell PLATO Classroom - 46 KNursing 25 .
Reading Study Center PLATO/Apple Site 23, 46 . Physical Education 52,66
Smith PLAYO Classroom - C36,€4), 73, 78, 113, 135, 160 Physics 46 - R
U.D. English Language Institute PLATO Site 46 Political Science 38 o
University Parallel ?rogram PLATO Classroom 24 Psychology 38 '
- Willard Hall Apple Classroom €44, 94, 115, 116, 163, 166 ' Reading Study Center 43,23 .
~ Willard Hall Microcomputer DemonstrationClassreom €23, 59, Sociology 38 .
. 60, 65,116, 143,171 - Statistics 18 o
Willard Hall PLATO Classroom C‘3.5‘| 66,70,71, 84, 138, 148 ' Textiles, Design and Consumaer Economics 52, 48 v
Willard Hall VAX Classroom  Mi18, C50, 88, 145 U.D. Engllsh Languoge institute 46 [N "
Writing Center VAX Classroom 18 - University Parallel Program 24 P E
_ Writing Center PLATO/IBM PC5ite 42,43 Upward ound - 43 o S
co . . . Wellspring Health Education 13
*Joint site with Academic Computing Services Writing Center 42,43 5 B
USER SERVICES D3, D2 CAMPUS PROGRAM >
ACENewsletter M15,C23,166 . ‘ DEVELOPMENT D2 <
>
&
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' Couarseware Development Pracess

Nievergelt* .has'.p.dint’ed_ou_t that ". . . it makes no sense to start a CAI project
unless one is willing to write most of the necessary courseware." Whereas this is

" not true for every subject, it was recognized by the faculty committee in 1974 that

although good examples of computer-based education could be found in existing

- program libraries, there were many new applications that needed to be explored, and

therefore a heavy emnphasis upon program development was planned. Figure 6 shows
the present state of the evolution of the Delaware model for courseware

_ development. Using a systems approach, it contains a proposal stage, a planning and
design stage, a development stage, a refinement stage, and a standards review stage.

It departs from the traditional systems approach in that it does not contain a
separate evaluation stage; rather, evaluation is incorporated throughout the model in
avariety of feedback loops.

The p'r'oc‘ebss begins with the proposal stage, in which the faculty member works with
an OCBI staff member to develop a written proposal for courseware development.
The proposal addresses the student need that would be met by each lesson; justifies

- the use of the computer; describes departmental commitment, impact, evaluation, and
~ publication plans; and projects the need for programming and design support.

Proposals are reviewed by the Faculty Committee on CBI and the OCBI managers.
Some proposals are recommended for funding, while others are referred back to the

faculty member for revisions. Once the proposal has been funded, a coordinator and

a student programmer are allocated to the new project, forming with the faculty
member a development, team, which is overseen by a project manager. Where
appropriate, several projects targeted for the same computer are assigned to a larger
team of professional designers and programmers, plus student programmers. In 1983,
two such development teams were formed for the IBM PC ar4 the VAX mainframe.
Each multi-project team is made up of a project manager; cocrdinators for each
funded project, who serve as liaison with faculty; an aralyst rzsponsible for all code
and documentation; plus additional programmers and designers who cax be assigned to
work on more than one of the projects, shifting assignments as nceded.

Since 1983, requests for research and development support by OCBI have been
administered by means of a formal Request for Progosals (RFP) process. The first

our program areas: faculty/staff
initiation, courseware development, lifelong learning, and research. In 1983, a fifth
area was added, namely, Intelligent Computer-Assisted Instruction (ICAI). Videodisc
and conversion' categories were created in 1985. In all, 135 proposals have been
submitted, of which eleven were funded to begin during 1985-86. Proposal titles and
principal investigators-are listed in Table 4. . :

_ During the planning and deéigxi stage, the development team plans each lesson in
‘detail and works out the design, display by display, in the form of a paper script.

Teams submit the ‘script to a review while ideas are on pape:” and not yet in the

computer, so that suggestions can be incorporated before the costly programming
stage begins. . - :

;"Jurg NieVergélt, "A Pragmatic Introduction to Courseware Design," IEEE Spectrum,
September, 1980, pp. 7-21. :
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Principal Investigator

Drr. Theodore Braun and
Dr. 'Thomas Lathrop

Dr. Billy Glass and
George Reed

Arthur Hoerl,
Dr. Victor Martuza,
Dr. John Schuenemeyer,
and Mary Jac Reed

Dr. Janet Johnson
Dr. Vivian Klaff

Dr. Victor Martuza,

- Arthur Hoerl,
Dr. John Schuenemeyer,
and Mary Jac Reed

. Linda Matocha

- Dr. Julius Meisel
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Table 4

Proposals Funded by ¢** "1 in 1985-86

Depaitment

Languages and Literature

Geolo
OCBIgy

Mathematical Sciences
Educational Studies
Mathematical Sciences
OCBI

Political Science
- Sociology

Educational Studies
Mathematical Sciences
Mathematics! Sciences
OCEI

Nursing Science

Educational Studies

87

Proposal Title

Conversion c¢f French
PLATO Lessons to
Microcomputer, with
New Spanish Version

Space--The Final
Frontier

Ten Additional
Statistics Lessons
for the VAX
Statistics Package

VAX Social Science
Research Methods
‘Y.esson Package

*Modules to Teach

Demographic Data
Processing and Analysis

Research on the
Effecuveness of
Computer-Based
Statistics Instruction

Prepared Chiidbirth--An
Independent Instroction
Package for Nurses

The Effects of Negative
Social Comparisoris on
the Self Efficacy and
Academic Performance of
Elementary School Children
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Table 4 (continued)

Proposals Funded by OCBI in 1985-86

Principal Investigator ' Department Proposal Title

Bonnie Meszaros ~ Economic Education - Microcomputer Lessons on
Co ' ‘ Monetary Policy and the
Creation of Money
_ Dr. James Morrison =~ Textiles, Design and Home Interconnect Project:
Economics The Development of a

Support System Resulting
in ghe Effective Use of

Household Computers by
Children Ages 5to 7
Dr. Erwin Saniga and Business Administration Expert System A(ﬂ)zlications
Dr. James Butkiewicz Business and Economics in Business and Economics
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Once the script has been reviewed, the lesson progresses to the development stage. Although
the lesson- may be coded by a professional programmer/analyst or part-time studcnt
programmer, the quality of the code and its documentation are the responsibility of the
team’s analyst. The désign of the lesson is reviewed again as it goes on-line. After the
‘programming is completed, the lesson’s.code is reviewed in order to improve the programming
techniques and the documentaticn of the lesson.
- The principal investitgator makes a formal inspection of the lesson at the _beginning of the
refinement stage, before pilot and large scale use by students. The lesson is further refincd
as trial use by students and a final design review by OCBI staff provide feedback on its
strengths and weaknesses. ,

After the lesson has been successfully used by a large group of students and is incorporated
into a curriculum, it is ready for the standards review stage. Faculty mernbers are encouraged
to publish articles about their lessons and to give demonstrations both on and off campus.
Each lesson goes through a review of design and programming standards. In these reviews,
the lesson and its documentation are checked to make sure that they meet OCBI standards.
The final step is the editing of the program description or documentation; the materials are
then ready to be published and disseminated. .

89
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Publication and Products

' As described above in the section on OCBI’s Courseware Development Process, the
last stage in lesson development includes distribution. After the lessons pass the
code and lesson reviews included in the Delaware Model for Courseware Development,
copyrights are secured, and the authors document the content and performance of
the lessons. “When the internal review is completed, the lessons are made available
to other institutions. :

Videodiscs  and peripheral hardware are also produced by the Office of
Computer-Based' Instruction.  After internal review and testing, appropriate
copyrights and patents are secured, and the University markets these products itself
or through outside vendors.

When the University markets a product, an OCBI Customer Services Specialist works
closely with the product’s manager to establish time lines, which include the design
of product packaging, documentation, and promotional materials. . “University service
units .and' outside vendors are invoked as api)ropriate to procure the necessary
packaging. Promotion may take many forms, inc uding informational brochures, press
releases, magazine and journal advertisements, schiolarly papers, and demonstrations
by OCBI staff or the Principal Investigator at conferences and conventions and for
visiting colleagues. - o :

More information regarding the availability of the University of Delaware’s CBI
ggcidéicésl can be obtained by phoning an OCBI Customer Services Specialist at (302)
- 1 Le . e ' . .

Sgbsgrip'tion ?rgductg
The GUIDO Music Leaming System

GUIDO courseware, described in the Music section, is available in mainframe or
Micro PLATO versions. Customers obtain the lessons through license agreements.
Mainframe customers receive a tape of the package, and cost is based on hourly use.
Micro GUIDO customers contract for either a six-month or two-year license and
receive one combination instructor/student floppy disk  per learning station. The
instructor portion can be used to change the content of the instructional units and
their required competencies. OCBI will make additional copies for customers who
desire one disk for each student. Updates of both mainframe and Micro GUIDO
versions are mailed periodically when the GUIDO system is revised.

- PLATQ Lessons

The PLATO lessons that have been developed at the University of Delaware and have
. passed the OCBI publication process are available either from the Control Data
- Colr)poration,or directly from the University of Delaware. A pendix B contains a list
- of Delaware PLATO Iessons published by the Control Data Corporation; they may be
- obtained by contacting a Control Data sales representative. Appendix C contains a .
list of lessons published by the University of Delaware. These lessons are licensed
by the. University. - Customers -receive a’ copy of the lesson, and cost is based on
hourly: use. For more: information on these lessons, please refer to the appropriate
academic area in Chapter II, "University Applications."”
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Personal Computer Courseware Prod

The Latin Skills courseware described in the Language section is available for the
Apple II+Ie,lIc and compatible microcomputers. The courseware is available in four
. versions, each coordinated with a dpopular tin textbook. Programs are keyed to the

following texts: tin: _An Intro Course (Wheelock), FglrgtLSQQ_QnQ Year Latin
- (Jenney), Latin for Americans (Ullman), Latin via Ovid (Goldman and Nyenhuis), and
" Ecce Romani (Longman, Inc.; revised edition).

" Individualized Latin Curriculum

Individualized Latin Curriculum is a microcomputer-based package which allows
classroom teachers to set up individual courses of study in elementary Latin. It is

designed to,sw)plement the University of Delaware’s Latin Skills package (Wheelock
version) and Wheelock’s Latin: -An Intr ISe.

Individualized Latin Curriculum consists of six audio cassettes, a student syllabus, a

teacher’s manual, and.a test-generator disk. The disk produces tests at twelve

levels. - Each test is unique because its questions are selected randomly from a

separate bank of items for that level. A teacher can use this material to construct

_ a self-paced, individualized curriculum that covers two years of high school Latin or
two semesters of study at the college level. ‘

e ‘Iridis‘/i: lized Latin Curri .u‘lum' runs on the Apple II+ Ile, IIc, and
Agple-compatible microcomputers with at least 48K of memory, a disk drive, and a
printer.

Library Research Skills

Four of the Library Research Skills programs described in the Library section are
available for the IBM PC, PC XT, and AT with 128K; the PCjr with 256K; the Zenith
Z150; and the OCLC Model 300 terminal. The package includes The Card Catalog,
Periodical Indexes, Newspaper Indexes, and Government Document Indexes.

Videodisc Produets
'Thé Videodisc Music Series, described in the Music seziion, consists of four
two-sided discs sold as a package for a one-time fee. The package also includes a
manual and printed anthology.
Hafgware‘Progggts

‘.4'-The_unive'f§‘ i‘ty of Delaware Sound Synthesizer - -
".Th'eﬂ VUr’iivé‘rsi.tyio’fﬂ Delaware \So‘u'nd Syhthesizer (UDSS), described in the Music

-section; was designed to. be a product affordable to educational users, yet capable of
meeting the needs of music instruction. It comes with a ninety-day warranty. OCBI

B “will handle repairs on'a tinie-and-materials basis should they be needed following the

- warra

ity period. . Updates of the synthesizer'’s Read-Only Memory (ROM) chigs are

" sent'to customers free of charge as they become available. - Synthesizers vt .
~ sold to institutions in the United States, Canada, Africa, Australia, and Europt




- ‘ 53
Instructor an'd Author Training

Since the installation of the first University of Delaware PLATO terminal, a series of
seminars has been offered four times a year in order to provide academic and
corporate educators the opportunity to learn about various aspects of computer-
based education. - Seminars that are not specific to a particular computer system
include : a: general orientation, two courses in lesson desj n, and a lesson review
seminar. . For those who want to develop PLATO lessons, there is an orientation for
instructors, a sequence. of TUTOR programming courses, a programming review
‘seminar,. a-seminar on special-purpose lesson packages and other topics of current
interest, and a seminar on how to program the microcomputer in programmable
- PLATO terminals. For those who want to specialize i a microcomputer, there is an
iintroduction to instructional microcomputing, two courses in BASI programming, a
- course . in Pascal, a course in 6502 assembly programming, and a course in Apple
lesson design. s - C :

Both PLATO and. microcomputer seminars are offered free of charge to members of
‘the University of Delaware community. Because of the success these seminars have
‘had in producing competent CBE authors, and in response to the need for a national -
training program for CBE authors, the Office of Computer-Based Instruction offers
the same training curriculum in a revised, modular format of intensive workshops for
those outside the University. Participants may select a training period of one or
two weeks. - One-week registration allows participants to select three modules from
the training  curriculum; two-week registration allows participants to take five
modules.- . A brochure with more information regarding this training program is
available from the Office of Computer-Based Instruction., Tables 5, 6, and 7 list the
general CBE ‘modules, the PLATO modules, and the microcomputer modules,
respectively. : L

Table 5

Training Seminars on Computer-Based Education in General

1. Introduction to Instructional Programs ¢n Microcomputers and_the
PLATO System. General purposes and uses of the PLATO system, the
Apple, and other microcomputers.- Illustrates special features such as
touch-sensitive ' screens, joysticks, mice, music synthesizers, random-
access audio, and speech” synthesizers. Helps participants estab:ish
- comparisors and guidelines for the use of CBE in various fields, '

2. Lesson_ Design. - Presents guidelines for-designing comcruter-based
educational materials. Emphasizes the advantages and disadvantages of
a variety of instructional siyles, plus work on basic display techniques,

- response handling, and individualized instruction.

3. Review and Critique of CBE Lessons. Designed to help authors
~improve the . instructional materials they are developing. Includes the
sharing of design techniques and informal review and critique of one
another’s lessons. : .

4.  Advanced n Design.” Addresses four specific problem areas in
- the design of computer-based educational materials: ~ the appropriate
-use of light pens, mice, and " touch screens; improving student
. interaction; creating simulations;. and making full use of alternate

. design formats.” .-
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Table 6
Training Seminars for PLATO Users and Authors

Orientation for PLATO Instructors. Guidelines for integrating PLATO
lessons into the participant’s learning environment. Topics include

- viewing the library of instructional materials on. the PLATO system,

organizing these materials into a curriculum, setting up student
rosters, collecting studént-usage data, and using the system’s
communication features. Provides a valuable i -ortunity to learn how
to individualize instruction. ‘

Begfhning TUTOR Programming. For those with little . no background
in computer use. Covers the fundamentals of TUTOR, the language of
the PLATO system. Includes guided practice at a PLATO terminal.

Advanced T UTOR Programming. For those with some prior knowledge
knowledge of TUTOR. Covers advanced topics in programming on the

"PLATO system. - Tailored to participants’ individual programming needs.

TUTOR Prbgrémming Review and Critique. Includes informal review |
“and critique of TUTOR programming techniques used by participants.

Lessons are reviewed for readability, documentation, and efficiency.

. Site Management Training. De'sikgned for those who manage a site on

the PLATO system. - Emphasizes how to use "site director options" to
run an efficient site.  Topics include PLATO system hardware
components; system resources such as extended memory, di<k space,
and computer time; and how to allocate resources among users.

Computer-Managed Instruction (CMI) on the PLATO System. Designed
to teach patticipants how to use the PLATO Learning Management
(PLM) package. Demonstrates the use of the PLATO system for
computer-managed -instruction. , Includes instructor-specified objectives,
test items, mastery criteria, and multimedia instructional use. Topics

- include the use of PLM to individualize instructional programs, create

competency-based courses, and set up study/review materials.

Mig‘ [Q"TUIIIORZ ?rogrgfnming. Introduce: . - - pants to MicroTUTOR,
the langua%e of the microprocessor in pre_.- ..nable PLATC terminais.

‘Topics include judging, duai processing, conversions, and tloppy disks.
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Table 7

Training Curriculum for Microcomputer Users and Authors

1. Introduction to Instructional Microcomputers. Components and uses of
a_typical instructional microcomputer are outlined. Topics include
discussion of terminology, operating systems, start-up procedures, and
trouble-shooting. Compares the Apple system to other microcomputers
and peripherals. All sessions include hands-on experience.

. Introduction to BASIC. Develops skill in utilizing BASIC statements
~ to.produce instructional materials. Intended for those with interest or
experience in programming who wish *n develop programming skills on
a microcomputer. Assumes some iamiliarity with microcomputer
terminology. _

3. Advanced BASIC Programming. Emphasizes programming techniques in
: ‘the BASIC programming language. Covers graphics, color, and the

creation of files for data collection. Intended for those who have
mastered beginning BASIC.

4, ‘Instructional Programming in_Pascal. Emphasizes the ed’tor, modes
of display, and the formulation of typical Pascal! programming
‘structures. - Participants program a small practice lesson of their
choice and learn how to obtain information on specific commai.; from
reference manuals. -

8]

5. Introductionto Assembly Language Programming. Assembly language
instructions and addressing modes of the 6502 microprocessor. Covers
hexadecimal - arithmetic, logical operators, and the functions of
hardware gates. - =~ : -

6. Apple Lesson Design. Techniques of instructional design as applied -
to the development of programs for the Apple micrccomputer.
Includes making the design fit the sophistication of the programming
language and capabilities of the Apple system, simpliging difficult

student input situations, usin% color wisely, and choosing appropriate
" function key conventions. In
lessons. :

cludes a critique of published Apple

94
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Orientation to Computer-Based Instructional Systems

New users usually begin their orientation to computer-based instructional systems b
attending the Office of Conusuter-Based Instruction’s introductory seminars on PLAT
- and microcomputers. These seminars are followed up by a review of lesson materials.

Potcntial. users - may review lessons to consider them {-r use by students or to
provide ideas for new lessons. Ideas for applications in one’s own subject can be
conceived as a result of looking at lessons in other subjects.

Another early step in becoming acquainted with the features of CBI systems involves
trying various' accessories such as the random-access audio device, which plays
pre-recorded messages; the University of Delaware Sound Synthesizer; the Votrax
digital -speech devices; the random-access slide projector; interactive videodisc;
different ‘types of printers; and input devices such' as joysticks, mice, game paddles,
light pens, touch panels, and graphics tablets. :

OCBI's microcomputer classrooms contain a growing collection of diskettzs and
manuals that are cataloged according to subject matter and grade level. All «.i these
materials are available for review.

More than 8000 hours of lessons reside on the Delaware PLATO system, iiw cver-
increasing PLATO icsson reference service is organized into twenty-sivei subject
matter catalogs -and.:is accessible from an LATO terminal. In pddition,
- comprehensive written guides to lesson materials are available from the Office of
Computer-Based Instruction. - ~

In order.to facilitate the review of PLATO lessons by faculty, staff, students, and
visitors, . a special : "demonstration" = signon has been created which gives all
users immediate and easy access to lessons. on the PLATO system. Instructions for
using this signon are illustrated in figures 7 and 8. First, when you are asked for
_your name, type "user" as shown in figure 7, and then press NEXT key. Second,
when you are asked for your group, type "demo," ds shown in figure 8, and thcn
hold down the SHIFT key while pressing the STOP key. An index will appear that .

rovides- access -to niost of the instructional materials on the PLATO system. This
index is. shown in figure 9. Reviewers may try a lesson by typing the appropriate
letter from the index. '
Four 2LATO lessons have been written §1Pecifically for the purpose of orienting new
users to the Delaware PLATO system. They include "How to Use PLATO," which

~ shows how to operate the terminal; "Seminars Offered by the Office of Computcr-

Based Instruction,”" which describes the seminar series offered four times a year by

OCBI; "Information’ About OCBI," which displays tables and graphs on monthl

. terminal use, projected costs, and departmeital involvement; and "Delaware PLAT:

. System Hardware Configuration," which describes the PLATO system, conununications
qu&iipment, and terminals. These four lessons are accessible from the demonstration
index. - 4 '
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PILIAIT|O o2,

Computer - Based Inatruction DATA
Welcome to the ‘uofdel® syate.

Honday, April 14, 1986 18:49 am EST

Type your PLR.TO name, then presa NEXT.

3 ser

PLRTO®£= a trademark of Control Data Corporation,

PILIAIT|O 52,

Computer - Based Inatruction DATA
Welcome to the "uofdel® aystem.

tenday, April 14, 1986 18199 am EST

Type your PLATO name, then preass NEXT,
user

Type your PLATO group,
then hold down the SHIFT key, and press STOP,

> demo

®

PLATO ™ is a trademark of Control Data Corporation.

Figure 7. Signing on for Lesson Review:
The Name. ‘ -

Figure 8. Signing on for Lesson
Review: The Group.

Demonatration of PLATO Lessons

Categories of Lemsaons
1f you see a subject Tiated below that interests you,
- type that letter and you will be shown a list of lessons
on that topic.

- Special Features of the PLATO Syatem
= Lessons about the PLATO Syatem .

T

figriculture and Biology Lessons

Art and Music Lessons

Chemistry, Engineering and Phymics Lessain=
Conmunity and Career Education Lessont
Computer Science and Statistics Leasons
Economics, Accounting and Business Lessons
Education Lessons

English, Reading arxi Foreign Language Lessons
Home Economics Lessons

Hath Lessons

Hedical Science Lessons

Physical Education Lesaons

Psychology and Social Science Lessons

0JF =X TR~H0A0

L T N A A R )

Writing Comments and Questions abcut PLATO
Lessons Developed at the University of Delswsre

Choose one of the letters or press SHIFT-STOP to sign off
) . : HELP is available

E-I
.

Bemonatration of PLATO Leasons
[ Special Features of the PLATO Syntem

a
b
<

Make a Monater

Animal Bagger

Make a Sentence
=-uses the touch panel

Musimatic
Intervals Ear Training Game
--uses the music box

Qualitative Organic Analysis
--an example of i1nteractive dialogue

= Demonstration of Microprocessor Graphics
--needs special PLATO terminal, such as an
IST (any terminal with a black screen and
white writing) or a Carroll tany terminal with
wood sides)

- Demenstration of a lasson using synthesized apeech
--uses the Votrax

Choose one of the letters or press SHIFT-BALK [ar the main indzw

SHIFT-STOP to sign off
HELP 18 available

Figure -9-A. Index of Programs for
Lesson Review. . : :

ERI

Aruitoxt provided by Eic:

Figure 9-B. Index of Programs for
Lesson Review., '




Demonstration of PLATO Lesssns . Demanstration of PLATO Lessons
Lessons about the PLATO System Agriculture and Blology Lessons
Agriculture and Biclogy
a - How to Us= PLATO
--This lesson is highly recommended il this 15 the a - Locatiens of Endozrine Structures 1n Mammalian Species
first time you've ever used PLATO b - Genetics Lab Simulation with Fruitflies
¢ - The Human Digestive System
d - Index of Pgriculture and Biology Lessons
b - Seminars Offered sbcut PLATO
e - Information sbout the Uelaware PLATO Project
d - The University of Delaware FLOTO Network
e - PLATO IV - R Slightly Technical Introduction
f - Delaware PLATO System Hardware Configuration
g - Current policy for =udgaming=
Choose one of the letters or press SHIFT-BACK fer the main index Choose one of the letters or press SHIFT-BACK for the main index
SHIFT-STOP to sign of/ SHIFT-STOP to sign off
HELP 13 available HELP 1= available

Figure 9-C. Index of Prdgrams for Figure 9-D. Index of Programs for
Lesson Review. : Lesson Review.

Demonatretion of PLATC Lesscns

fArt r::’r;:}): E:SF::;O = = Chemistry, Engineering and Physics Leasons
Graphic Art and Design Chemistry
° X ) a - Acid-Base Titration Experiment
: : :Q.mE““ == fn Exercise in Design . b - Fractional Distillation
¢ - Unit Design ¢ - Index of Chemistry Lessons
d - Unit Design (version for programmable terminals) .
e - An Index of Art and Graphics Lensons Ergincering
i d - Kirchoff's Voltage and Current Laws

Husic Leasons e - A Look at Integrated Circuit Technology
f - GUIDO Ear Training Lessons f - 2"“’"’“’ E‘;“m;:‘ Games

~-Lses the music box g - Expansion of an Ideal Gas

. GUIDO -- Note Reading Drill and Game h - Catalog of Chemical Engineering Lesasons
: - Musimatic i - Catalog of Engineering Lesscns
i - Musical Terms for Student Conductors
J - Index of Music Lessons Physics
)} = The Vector Olympics
. k - Torgse and Angular Homentum
1 - Index of Phyaics Lessons
Choose one of the letters or press SHIF T-BACK for the main index Choose one of the letters or press SHIFT-BACK for the main index
SHIFT-STOP to sign off SHIFT-STOP to sign off
HELP 13 sveilable HELP 1s available

Figure 9-E. Index of Programs for Figure 9-F. Index of Programs for
Lesson Review. : Lesson Review.

Qo o B 97

A ruiTox: provided by eric [N S
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Demonatration of FLATO Lessons
Communi ty and Career Education Leasons

Career Lessons

a8 - Occupational Information by Title

b - Exploring Careers Series

c - Index of Career Counseling Lessons
Community Zducation Lessons

d - Newark Community Resource Agencies

Choose one of the letters or press SHIFT-BACK for the main tndex
SHIFT-STOP to sign off
.HELP is available

Demonstration of FLATO _Lemsons

ter Scignom gnd Statisties

IR -

Computer Science

- FORTRAN -- Introduation to DO Loopa
- BASIC -- An Introduction ta BASIC

Statistics

- Basic Statistical Package
- Binomial Distribution
- Catalog of Statistics Lessona

Choose one of the jetters or press SHIFT-BACK Tor the marn jmeiex

SHIFT-5TOP to sign off
HELP in gvajlable

Figure 9-G.
Lesson Review.

Index of Programs for

Figure 9-H.

Index of Programs for

Lesson Review.

Oemonntration of PLATO Lessons

Economics, Accounting and Business Leasons

Economica, Accounting and Business

- The Personnel Game

~ Accounting: The Income Statement
- Beginning Typing

= Index of Business Lessons

anoo

Choose one of the Tetters or press SHIFT-BACK for the main 1ndex
SHIFT-STOP to sign off
HELP 1a available

Demonstration of PLATO Lessons : _

Education Leasons —

Teacher Education

= Simulation of the First Year of Teaching
= Individual Reading Inventory Drjll

Special Education

- Finger Spelling

= Catalog of Education Lessons

Choose one of the ictters or Press SHIVI-BXK for the mai n Thgex

SHIFT-STOP to sign off
HELP 13 availabl e

Figure 9-I. Index of Programs for Lesson

Review.
T AdlmBnAvs YU s

. BEST COPY AVAILABLE

Aruitoxt provided by Eic:

Figure 9-J.
Lesson Review.

Index of Programs for

38
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. [Oemonatration of PLATO Lessons

Engl ish, Reading and Foreign Language Lessons

Engliah

Singulars, Plurals and Possessives
A Review of Grammar
Index of Englimh Lessons

[
“3

Reading

a
1

The Memory Game
HMake n Sentence
The Rnce (A Story)

-
1

Foreign Languages

Spanish--Spaniah Cul ture

Russian--The Cyrillic Alphabet

French--La Geographie de la France

En 6ving i att bilda monater (Swedish Leason)
Index of Language Lessons

Ko e TR
TR}

Choose one of the letters or press SHIF T-BACK for the main index
SHIFT-STOP to sign off
HELP is available

Gemonstration of PLATO Lessons

Home Economics Lessons

Home Economics

a - Metric Visualization Practice
b - Pattern Measurerant
¢ - Index of Home Economics Lessons

Choose one of the letters or press SHIFT-BACK for the main 1ndex
SHIFT-STOP to sign off
HELP 13 availsble

Figure 9-K.
Lesson Review.

Index of Programs for

Figure 9-L.

Index of Programs for

Lesson Review.

Demonatration of PLATO Lessons
HMath Lessons
Mathematics

- Polar Coordinates
Equations with Fractions
- Index of Hathematics Lezsons

0noe.
]

Elementary Hathematics

d - How the leat Was lon .
e - y: Number Facts Game °
¢ - Index of Elementary HMath Letsorm

Choose one of tha letters or press EHIFT-BACK for the main index
SHIFT-STOP to sign off

HELP i» available

Demonstration of PLATO Lessons
HMedical Science Lessons

ﬂec.!icine

- Poisons and Noxious Drugs
Emergency Patient Hanagement Simulation

o~
.

Nursing

fodominal Perineal Resection: A Patient Care Simulation
Pediatric Pharmacology for Nurses

Care of Postoperative Patients

Index of Nursirg Lessons

-~faon

Choose one of the letters or press SHIF T-DACK for the main index
SHIFT-STOP to sign of f
HELP is available

Figure 9-M.
Lesson Review.

Index of Programs for

Figu

re 9-N. Index of Programs for

Iesson Revicw.

 BEST COPY AVAILABLE
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Demonstration of PLATO Lessona
Phyaical Education Lesaons

Physical Education

a - Biomechanics and Sports
b - Speed and Repetitive Sports
¢ - Index of Physical Education Lessona

Choose one of the letters or press SHIFT-BACK for the main 1ndex
' SHIFT-STOP to sign off
HELP is available

Demonstration of PLATO Leasons
Paychology and Social Science Lessons

- Short Term Memory
- Rnagrams
- Index of Paychology Lessons .

Psychology

Sezial Sciences

Index of Population Dynamics Lessons

Choose one of the letters or presa SHIFT-BACK for the main index

SHIFT-STOP to sign off
HELP is available

Figure 9-O. Index of Programs for
Lesson Review.

Figure 9-P. Index of Programs for
Lesson Review.

Oemonstration of PLATO Lessons
Writing Comments and Questions about PLATO

To write a comment or suggestion about the PLATO system,
use this lesson:

a - Write a Comment asbout PLATO

To read some comments and suggestions commonly asked by
visitors, use this lesson:

o
'

Visitora® Questions - - Some Answers

To report a technical problem with the PLATO terminal
you are using, use this lesson:

€ - Report a Problem with your Terminal

Choose one of the letters or press SHIFT-BACK for the main index
SHIFT-STOP to aign off
HELP |a available

Demonstration of PLATO Lessons
Leasons Developed at the University of Delaware

a - Lessons Developed at the University of Delaware

Choose one of the letters or press GHIFT-BACK for the main 1ndex

SHIFT.STOP to mign off
HELP 18 available

Figure 9-Q. Index of Programs for
Lesson Review.

0

-
-

O

rRlC

A runtext provided oy eric [N ‘

Figure 9-R. Index .of Programs for
Lesson Review.

100
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‘Participation in Conferences

 The University of Delaware is an institutional member of ‘the Association for the
Development of Computer-Based Instructional Systems (ADCIS) and the Association
for Educational Data Systems (AEDS), the two primary forums.for the scholarly
exchange of ideas regarding computer-based education. Over the years, many faculty
and: staff have served as officers, and the University has formed several special
- interest groups. ' ‘

Within ADCIS, the University of Delaware founded the Music, Mathematics, Home
Economics, and Theor% and Research interest groups. The University also formied
~a local chapter of AEDS. Originally called Greater Delaware AEDS, the chapter
changed its name to the Association for Computing in Education (ACE) in 1985.

‘In addition to participating in ADCIS and AEDS, University faculty and staff have
delivered papers at many national and international conferences. Table 8 contains a
list of presentations made during 1985-86. :

101
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. Table 8

Conference and Worksho Presentations
by University of Delaware aculty and Staff
: During 1985-86-

o Am'ott,"Patricia. 1986. Harnessing Today’s Technology: A Computer-Assisted
- Instruction (CAI) Approach. Annual Conference of the American Library Association,
New York, New York, June 29.

Amott, Patricia.  1985. 'Libtarz Instruction and the Computer: Making the Most of
ghev New Technology. New Yor Library Association, New ork, New York, December

A]'adir, Leta P. and EVel n V. Stevens. 1986. The Computer as a Tutor in Dietetic
Education. Area VI DEP}&OE Regional Meeting, Wilmington, North Carolina, April 3-

Arena, Louis and Tom Sicoli. 1985. CBE for the Multi%y/Severely Handicapped.
Fall Conference of the Association for Computers in Education, University of
Delaware, Newark, Delaware, November 9. ‘

Arenson, Michael and Gary A. Feurer. 1986. A Rule-Based Harmony Expert: The
First Step to an Intelligent Harmony Coach. 27th International Conference of e
Association for the Develogment of Computer-Based Instructional Systems, New
Orleans, Louisiana, February 3-6. _

Afensbri;'Michael A. and Fred T. Hofstetter. 1986. - Controlled Evaluation of a
~ Mainline Music Learning System. Faculty/Staff Retreat on Research in Computer-
- Based Learning, University of Delaware, Newark, Delaware, February 10.

" Bear, George G. 1986, Issues in the Evaluation of Com uter Literacy Programs.
Faculty/Staff Retreat on Research in Computer-Based arning, University of
Delaware, Newark, Delaware, February 10.

| Culley, Gerald R. 198s. Dealing with Student Errors: Diaénostics and Review.
Practicum on ComFuting in Undergraduate Language Studies, ettysburg College,
Gettysburg, Pennsy .

Culley, Gerald R. 1985. Database Techniques for CAI: LECTOR. Pennsylvania
Classical Association, Harrisburg, Pennsylvania, October 10.

vania, July 14-17.

————Culley;-Gerald R 1986. ~ Improving CALL Before It's Too Late. Symposium on
Computers and the Humanities: Today’s Research, Tomorrow’s Teaching, University
of Toronto, Toronto, Ontario, April 15-18. ' :

Culley, Gerald R. 1986. LECTOR: Student-Controlled CAI Classical Association of
the Atlantic States, University of Maryland at College Park, College Park, Maryland,
April 19. .

Herr, Richard B. 1986. Use of Microcomputers for Data Acquisition in Science Labs.
Fall Conference of the Association for Computers in Education, University of
Delaware, Newark, Delaware, November 9.

Hoffrriéh, James E. 1986. Intclligent Computer-Assisted Instruction: A Tutorial.
Faculty/Staff Retreat on Research, jn Computer-Based Learning, University of
- Delaware, Newark, Delaware, February*10.

vt
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‘ | - Table 8 (continued) .
Hofstetter, -Fred_ T. 1985. 'Makirig ‘Music on Micros: A Musical Approach to
Computer Programming for the Apple and the IBM PC. Computer Users Conference

for .Del_aware eachers K-12, Delaware State College, Dover, Dclaware, June 19.

o . . v ! ‘
Hofstetter, Fred T." 1985. Computer Aided Instruction. <SUNY Seminar cn
Adminis,trative and Academic Computing, Sheraton Inn, Syracuse, New York, June 21.

Hc')fstettér,' Fred T. 1985. The Influence of Apple’s Macintosh on the Design of

Computer-Based Learning Materials. . EDUCO orkshop on Academic Software,
Stantord University, Palo Alto, California, July 12-13.

Hofstetter, Fred T. 1985. Trends in Computer-Assisted Learning. Keynote speech
at Middlesex County College, Edisqn, New Jersey, August 28.

Hofsvt'eite‘r, Fr'e‘d T. 1985. Financing and Managing Software Development--The
Hidden Subsidies. EDUCOM National Confe:encg, Austin, Texas, October 3.

Hc')'fstéttevr‘,' ‘F,rea T. 1985. Technology and the Arts. College and University
Executive Seminar, Control Data Corporation, Minneapolis, Minnesota, November 5-7.

Hofstetter, Fred T. 1985.. Trends in Computing for Children. Keynote speech for
the Nursery Kindergarten Association of Delaware, Newark, Delaware, November 11.

Hofstetter, Fred T. 1985. A Model for Using NetWorked Home Computers to
Improve American Secondary Education. Columbia University Conference on
Computers: The 'Home/Scthl Connection, New York, New York, November 22-23. -

Hofstetter, Fred T. 1985. Perspectives on a Decade of Research in COmputer-Baséd
Learning. Faculty Dinner/Seminar, University of Delaware, Newark, Delaware,
December 17. ' ' ‘ :

Hofstetter, Fred T. :1985. Perspectives on a Decade of Computer-Based Instruction.
Hi-Tech for the Taking Conference, Northern Alberta Institute of Technology,
Calgary, Alberta, November 21-22. - :

Hofstetter, Fred T. 1985. Instructional Dclivery Systems: What Choices? Panel
Discussion at the Hi-Tech for the Taking Confercnce, Northern Alberta Institute of
Technology, Calgary, Alberta, November 21-22. :

Hofstetter, Fred T. 1986. Assessment of the State of the Art Projections for the
Future of Computers in Education. Keynote address at the New Jersey Department
‘of Education’s gchodl Leaders in Educational Technology Conference, Trenton, New
Jersey, January 17. ‘ :

=Lambrecht, Madeline E. . 1985. Computer-Assisted Instruction: A Vehicle for
Affective Learning, - Instructional Computing in Nursing Education, Cedar Rapids,
Iowa, October 11-12.

Morrison, James L. 1986. The Impact of CAI on Students in Consumer Economics.
Faculty/Staff Retreat on Research in Computer-Based Learning, University of
Delaware, Newark, Delaware, February 10. :

*Received the ."Best Presentation Award” at the Instructional Computing in Nursing
Education Conference. '

. ‘ M
T . .
gand
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Table 8 (éontinued)

_Muifofd, (M}eorge‘ M. 1986. An Adventure Game for Foreign Language Learners.
Harvard Symposium on Computer-Assisted Language Learning, Harvard University,
Cambridge, Massachusetts, April 21. . v o .

Nésterék, Michael. 1986. Cognitive Development and Learning Styles: Implications
for Introducing Computers to Young Children. Faculty/Staff Retreat on Research in
Computer-Based Learning, University of Delaware, Newark, Delaware, February 10.

“Paulanka, Betty J. 1986. A Study of Learner Traits and Learning Outcomes with
Nursing Students and- CAI. The 19th Annual Hawaij International Conference on
System Sciences, Honolulu, Hawaii, January 10-12.

Reed, Gegrpe, Deborah Richards, Paige Vinall, and Penny Zographon. 1986.

Convertiag a French and Spanish Lesson from PLATO to the IBM PC. Computer-

Assisted f.anguage Learning and Instruction Consortium (CALICO) Symposium,
. Annapolis, Maryland, May 13-15.

Reéd, Méry Jac. 1985. A Repoft on Student Usage of the Statistics Course. A
Panel Discussion of C. A. S. Customers, DECUS Conference, New Orleans, Louisiana,
May 26-June 6. , ‘

Reed, Mar}yI.Jac.'v 1985. Call Design. Computer-Assisted Language Learning anci
Instructizon Consortium (CALICO) Symposium, Brigham Young University, Provo, Utah,
July 22-26. . '

. Reéd,’ Mary"‘Jac‘:.ll 1985. A Repov'rtvon Student Usage of the Statistics Course. A
Panel Discussion of C. A. S. Customers, DECUS Conference, Anaheim, California,
Decem_bc{ §-13. ' .

' Réed, Mary Jac. 1986..} The Team Agproach to CBI‘Module Development. New
.?nglandzRegional Computers (NERCOMP) Symposium, Providence, Rhode Island,
anuary 24, '

Reed, Mary Jac. 1986. Renaissance: Digital’s CBE Environment. 27th International
Conference of the Association for the Development of Computer-Based Instructional
Systems, New Orleans, Louisiana, February 3-6.

Reed, Mary Jac. 1986. CALL DESIGN: How to Create an Imaginative Software
Program. Computer-Assisted Language Learning and Instruction Consortium (CALICO)
Symposium, Annapolis, Maryland, May 13-15.

Reed, Mary Jac and Evelyn V. Stevens. 1986. Getting Learners Involved: Designing
CBE and CBT Modules.” 27th International Conference of the Association for the
Development of Computer-Based Instructional Systems, New Orleans, Louisiana,
February 3-6. '

Sammelwitz, Paul H. 1985. The Best Use of Computers in Teaching and Extension.
74th Meeting of the Poultry Science Association, Iowa State University, Ames, Iowa,
. July 29 - August 2. :

Sammelwitz, Paul H. 1986. Factors Related to Student Involvement in CAL
. Faculty/Staff Retreat on Research in Computcr-Based Learning, University of
Delaware, Newark, Delaware, February 10.

*Received the "Best Presentation Award" of the 19th Annual Hawaii Intcrnational
O __ Conference on System Sciences. :; (3 k 104 .
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Table 8 (continucd)

‘Schwartz, Ed. 1985. Videodisc Technology in the Classroom. Computers and Young

Children Conference, University of Dclaware, Newark, Delaware, March 21.

* Schwartz, Ed. * 1985. Computers and Videodiscs in Music. Symposium on Small

Computers in the Arts, Philadelphia, Pennsylvania, October 7.

SchWértz, Ed.' 1986. Using Generic Educatio‘nél Videodiscs for Music Instruction.

- Association for Educational Communications and Technology Annual Conference, Las

Vegas, Nevada, January 17.

Schwartz, Ed and ‘Dennis Williams. 1985. Videodisc: Archival Applications in
‘Museums. Comite International des Musee et Collections d’Instruments de Musique

(CIMCIM), Smithsonian Institution, Washingtor, D.C., May 24.

| Schwartz, Ed and Dennis Williams. 1985. Generic Educational Videodiscs for Music

Instruction.” 6th Annual Videodisc Symposium, Lincoln, Nebraska, October 3.

Sine, Pat. 1985. Using Public Domain Software in the Social Studies Classroom,

- Grades 7-12.  Fall Conference of the Association for Computers in Education,

University of Delaware, Newark, Delaware, November 9.

Smith, Debra.  1985. 'Computers and Software in the K-3 Science Curriculum. Fall
Conference of the Association for Computers in Education, University of Delaware,
Newark, Delav_vare,-November 9.

Stabosz, Rae. 1986. PLATO in Industry. 27th International Conference of the
Association for the Development of Computer-Based Instructional Systems, New
Orleans, Louisiana, February 3-6. '

Stevens, Eveiyn V. 1986. If X=A, then B, ¢clse C ... A Designer’s Dilemma.
Interlnatignal Conference on Courseware Design and :Evaluation, Ramat-Gan, Israel,
April 813. -

Stevens, Evelyn V. and Mary Jac Reed. 1986. Getting Learners Involved:
Interactive Design for CBE and CBT Modules. 27th International Conference of the
Association for the Development of Computer-Based Instructional Systems, New
Orleans, Louisiana, February 3-6.

Wehger, Ronald H. 1986. Effects of Pragmatic Expcrience with Computers in Lower

Division Mathematics.  Faculty/Staff Retrcat on Research in Computer-Based
Learning, University of Delaware, Newark, Dclaware, February 10.
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i

Peripheral Development

- During 1979, OCBI added to its staff the position of peripheral design engineer. This
‘position - was created in order to help the Office meet some hardware needs for
research--being done on the PLATO system and to facilitate the design of new
-equipment not- currently available for the system. In 1982, a microcomputer
development. system was acquired to aid in hardware development activities. Some
examples of how research:problems have been solved and of how new equipment is
being developed are provided for projects in psychology, physical education, music,
art, and Latin. ' '

Psychology needed a real-time clock accurate to 1/1000 second for measuring human
response times to visual stimuli presented through microprocessor programs in the
PLATO terminal. ‘In order to meet this need, a timer was constructed. The design
allows the researcher to make certair: key connections which make the timer both
versatile and easy to use. . 4

Physical education needed a digitizer so that key points in films of human movements
in competitive sports could be read by PLATO lessons in making accurate stick
figures that could in turn be used to analyze and to correct errors in sports
movements. This need was fulfilled by purchasing a Bit Pad from Summagraphics
Incorporated and interfacing it tc the PLATO terminal in the Biomechanics
Laboratory.

A long-standing need of the music project had been a music synthesizer which could
Frovide control over timbre, envelope, and special effects, in addition to time and
requency. A new music synthesizer, in production since the spring of 1981, was
designed to contain fully programmable wave shapes and =nvelopes, plus control of
%lissando, tremolo, and vibrato. Based on a Z-80 microprocessor, the University of

claware Sound Synthesizer (UDSS) ¢an be used not only with the PLATO system but
with any system that can send 8-bit parallel data. A Kay Elemetrics Pitch detecior
has also been interfaced to PLATO and the UDSS for the teaching of sight-singing.
A polyphonic sound card for the IBM PC is under development, and connections of
comguter hardware to music devices through the MIDI protocol have been: explored.
In 1 8§, a scrolling device was constructed to aid in the production of the Videodisc
Music Series.

In addition to designing new peripherals, OCBI is also making use of peripherals that
have been developed. elsewhere. Interfaces for the use of videodisc players with
PLATO terminals and with microcomputers have been acquired. Two kinds of audio
devices are being tested by the languages project. Support hardware for using ASCII
terminals with the PLATO system has been purchased and integrated into the PLATO
communications system. Finally, the department of art has taken advantage of a
computerized loom set up with the assistance of OCBI’s hardware staff.
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' CHAPTER II. UNIVERSITY APPLICATIONS

This -chapter contains a 'summary of activities in the departments using
computer-based instruction at the University of Delaware. Sample lessons have been
described with accompanying screen displays in order to give the reader a general
“idea of the kinds of applications being pursued in the Office. Study of these
descriptions gives not only an overview of the wide range of activities that are

being supported, but it also provides a'source of ideas from which new applications
can arise.

Accounting

In the past year, the Office of Computer-Based Instruction has provided 893 lesson
hours to 296 accounting students, who are using drill-and-practice lessons to
reinforce basic accounting concepts and prepare for written examinations. |

Figure 10 shows a sample display from a lesson on cost accounting and the
break-even point. This lesson provides a graph of the break-even equation and asks
the student to choose a point on the graph; then the student is asked whether that
point will result in a profit or a loss. As this process is repeated, students are

guided to fill in a chart that shows how much profit or loss is obtained from various
sales amounts.

Choose a point on the profit graph that will
result in a profit or a loss.

Your amount will be plotted on the profit graph

and the chart on the right will be filled in with .
the amount of profit or loss that results from operations.
Choose a point $28,5.8 ok

Will this amount yield a profit, loss, or neither?
>

¢ SEEES sales Amount
of
d Sales Profit | Loss
T Aosieies |8 8 |83
total B
| 25888 ot c
a o]
r E
s F
i g  iggss 28888 G
rurber of units ';
J
Fixed Expenses = 86,808 K

Variable Eypenses « 48%
Break-even Sales(A) = $18388

Figure 10. "What is Break-Even Point?,"
by Angelo Di Antonio and Louisa Bizoe.
Copyright® 1979, 1980, 1981 by th
University of Delaware. :
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R - Figure 11 shows the computaiion of the cost to manufacture one unit of product.
The student is asked to compute the dollar values of the ending inventory of

finished goods using absorption costing. Direct costing is also explained in" this
lesson. ‘ :

Problem ¢
Consider the following costas:
Direct materials $2 per unit
Direct labor $3 per unit
Varisble overhead 84 per unit
Fixed overhead 18,885 or
$5 per unit

Production 2875 units
Varisble selling $1.5 per unit

expenae
Fixed selling 1,808

expense
Sales 1,588 units

(1) If the beginning inventory of Finished Goods is
zero, how many units are in the ending inventory?

> 258 no

Please try again!

Figure 11. "Costing Methods," by Jeffrey
Gillespie and William Childs. Copyright®
1979 by the University of Dclaware,
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Advisement Center
From 1982 to 1984, the College of Arts and Science Advisement Center designed and

_implemented a computer-assisted advisement program under a grant from the Fund

for the Improvement of Post-Secondary Education. The principal investigator was
Dr. Peter W. Rees, associate dean of the college.

The advisement program consists of a scries of five PLATO lesson modules containing
academic advisement information. The modules are intended for use by under-
raduate students to enhance the quality of curriculum choice and are listed as
ollows: .

1. Exploring Individualized Curriculum Options
2. General Academic Information

3. Student-Advisor Message Systemn

4. Introductory Tutorial '

5. Evaluation and Feedback

Module 1, "Exploring Individualized Curriculum Options," uses a data base developed
by members of the advisement staff. "It suggests majors, minors, and areas of
specialization that are related to students’ current majors, interests, or career
objectives. ‘

In figuze 12, a communications major expressed interest in speech pathology, and the
lesson listed academic subject areas related to this field. The student may choose to
see detailed information on any of the majors, minors, and special programs offered
in these areas.

Academic Majora/Programs Related
to

SPECCH PATHOLOGY,

The following are academic subjects that are related
to the interest you have chesen. To see information
on major and minor programs, type the letter next to
the program, and then press XEXT. >

o biology >
& communication >
o physical therapy >
& paychology )
& epecial education >
& yourg exceptional chiidren *
'S rarsing >
O lirguistica D

Press: HELP for the instructions
SRCK to see the previous page
_ BHIFT-BACK to return to the index

Figure 12. "Exploring Individualized

- Curriculum Options," by Peter /. Rees, -
Anita O. Crowley, and Sharon Correll.
Copyright® 1984 by the University of

. Deluware. ;. |
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T!le purpose of Module 2, "General Academic Information," is to provide students
with quick access to information on ‘any topic relating to the University’s policies

and -requirements, from a
offered, to an’ explanation of drop/add

an

policies.

description of the various
olicies, or a lesson on how to compute your
G.P.A,, as shown in figure 13. This module
University’s - Academic Regulations and Po
'eazy—to-use format that allows students to see relationships between requirements

This also frees advisors from answering routine policy questions and

types of degrees that are

rovides the information contained in the

icies Catalog, but in a more practical,

allows them to concentrate their efforts on more individualized advisement issues.

Figure 14 shows the main index.

y . In addition to accessin
series of index pages, students may also enter a ke

‘information through a

ord describing the type of

information they would like to see, and the lesson will move directly to the dispiay

containing that information.

Module 3, the "Student-Advisor Message System," consists of a group of notesfiles in

which a student may ask advisement-relatée

response from. the advisement staff.

d questions and receive an individualized
This provides students with greater access to

the Advisement Center, since they can use the PLATO Message System even when

the advisors are not available for personal appointments, Students also benefit from

being able to read other students’

questions and advisors’ responses to them, thereby

gaining a broader awareness of Unuversity policies and academic opportunities. Also
mncluded in Module 3 is access to an on-line copy of each advisor’s schedule.

‘HOH' 70 CORRUTE}YDUR. [GPR

fs an example, let‘s suppose that Sue Student
‘wants to compute her GPA for the first semester
of her freshman ypear. Here are the steps she
would take:

4. Determine "quality hours" associated with each
course. Quality hours are just the rnumber of
credits each was worth EXCEPT when a grade of
“P" wss earned in the course, In that case,

( MAIR INDEX ’
—< Bachelor
EL Types of Degreas l—t Fazociate
Special diwgrees
Uriversity-wide req.
. Mzyors
[ZJ Course Requu-ements]—-E Mivors
;aneral Education Req.

Academic Fegistration
the of quality hours is zero. 2 Regulations —E Entering/leaving U, of D.
;*‘ ar} Policies Iransferring credits
Courses Quality . .
taken [Credits|Grade| houra l:hencmz Frades
€ 118 3 ) 3 |-|| Grades SRR
Him 3 F 3 X Conmunicationicendition
M 241 4 c 4 ficademic difficuities
PSY 281 3 P g «+— Since Sue's grade Exchange programs
PE 128 1 A 1 was "P°, the number Special Academic 8.A.L.S.
of quality hours 5 Opportunities ' Horors Program
equales B, Internships
Press NEXT.
Choose the number of a =ecticn »
Press: LAB to compute your own G.P.A. Press: HELP for How to Usa This Lesson
SHIFT-BCK for an index DRATA for quick reference
SHIFT-BACK tc leava this lesson
- * " - - " - .
- Figure 13. General Academic Figure 14. Generai Academic

Information," by Peter W. Rees, Sharon
Correll, and the Staff of the College of
Arts - and Science Advisement Center.
Copyright® . 1982, 1983, 1984 by the
University of Delaware. : ‘

S
ey

Information," by Peter W. Rees, Sharon
Correll, and the Staff of the College of
Arts and Science Advisement Center.
Copyright® 1982, 1983, 1984 by the
University of Delaware.

110




72

In order to evaluate the effectiveness of the Advisement System, statistics are kept
as to the amount and the type of use it rcccives. This is done by Module 5,
"Evaluation and Feedback," which collects information on how many students use the

- system in any given period of days, how long each student spends using the systcm,

where and at what time of the day it is used, and which lessons are accessed. This
assists the advisement staff in determining the helpfulness of each module and the
factors that contribute to student use.

An on-line questionnaire has qlso becen developed to acquire informatioz such as the
classification, college, and major of each student who uscs the Advisement System.

~ With this data, advisors are not only able to determine who is using the syster. but

also what lessons each type of user finds helpful.
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Agriculture

. Faculty members from the Departments of Animal Science and Plant Science are
using PLATO to provide students with simulated laboratory experiments and field
experience that would be very costly to provide by other means. A number of the
programs were originally developed by the College of Veterinary Medicine and by the
Community College Biology Group at the University of -Illinois. The successful
implementation of these programs at the University of Delaware shows how through

---- "courlsleware'sharing""one institution can take advantage of PLATO programs written
elsewhere. . ‘

- In Animal Science, beginning students are using the PLATO system to study
veterinary terminology, principles of digestion, muscular movement, mechanics of
breathing, neuron structures and functions, spinal reflex loops, eye anatomy, and
elementary psychophysiology of audition. Advanced undergraduates study mitotic cell
division, probability and heredity, drosophilia genetics, natural selection, mitosis, gene
mapping in - diploid organisms, blood typing, population dynamics, pedigrees,
karyotyping, and DNA, RNA, and protein synthesis. ‘ Graduate students concentrate
on melosis and the anatomy and physiology of reproduction.

In Plant Science, undergraduates can run PLATO programs in cellular structure and
function, water relations, diffusion, osmosis, genetics, and the spectrophotometer.
Graduate students study plant pathology, enzyme experiments, respiration,
biogeochemical cycles, enzyme hormone interactions, photosynthesis, seed germination,
agical dominance, flowering and photoperiod, fruiting and leaf senescence, gas
chromatography, and gene mapping in diploid organisms.

One kind of experience that agriculture students obtain from using the PLATO
terminal is illustrated in the following example. Figure 15 shows a sample display
from the neuron structure and function program. This PLATO lesson simulates
‘neurons Wwith various internal structures. The student stimulates the neurons by

Response Graph

N

Enter Your Comment »

nillivelts

STINRATOR © RECORDING
8p VOLTMETER

I—T—'

£
R

HELP for help, DATA to see your data, sh)ft-LAB when done.

Figure 15. "Neuron Structure and Function,"
- by S. H. Boggs.-' Copyright® - 1976 by the
. Board of Trustees of the University of

- Illinois.
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pressing keys at the terminal and observes the effects of the stimulations as read by
a recording voltmeter. The student can expcriment with diffcrent rates and pattcrns
of stimulation. The PLATO system keeps track of what the student does and
provides the student with reports in the form of response graphs.

The College of Agriculture’s Department of Animal Science has developed a package
of five PLATO lessons that deal with the endocrine system. These lessons cover the
following topics: -

1. Terminology and Definitions

2. Listing and Classification of Endocrine Structures

3. Location of Endocrine Structures in Mammalian Species
" 4. Location of Endocrine Structures in Avian Species

5. Hormones Secreted by Endocrine Structures

While the first two lessons teach terminology, definitions, and classifications of
endocrine structures, the third lesson presents the students with an outline of the
human body. Students are asked what endocrine structure ihey would like to sce.
Figure 16 shows how one student has asked to sce the kidneys, and PLATO has
responded by drawing. kidneys in the proper locations. Later on in the lesson, the
body outline is drawn again with all of the structures -drawn in their proper
locations, and the student is required to.correctly identify each structure. Figure 17
shows how this way of teaching locations of endocrine structures was expanded to
include avian species in the fourth lesson.

[ tocations oF Hren ENDORINE sTRUCTURES | | LOCATIONS OF AVIA ENOOCRINE STRUCTLRES |

Brain

Type the letter of an endocrine structure
to see i1ts location. Since this i1s a side

Type the letter of an endocrine
stru i ion.
cture to see its location view, the unilateral and bilateral nature
E « unilateral of the stuctures will not be obvicus.
Trachea = bilateral
. = unilateral
E * bilateral a) Adrensls

b) Gastro intestinal

a) Adrenals
b) Gastro-intestinal

mucosa Mucosa

<€) Hypophysis <)  Hypophysis
(Pituitary gland) d) Hypothalamus
d) tha lamus €) Kidney
Stomach se) Kidney l‘: gvary
5 f) Ovaries ancreas
Ou - @ Pancreas | sh) Parath,roids D
h) Parathyroids 1) Pineal
i) Pineal » ;estes
Uterus ))  Placenta k) Thvmus
(female) k) TYestes B Thyroid
3] Thymu; m)  Ultimobranchial
Serotum m)  Thyroid Corntoa bodies
1e)
tra Press: BACK for index Artery Press: BACK for index

DATA to replot DATA to replot

Figure 16. "An Introduction to the Figure 17. "An Introduction to the
Endocrine Systern: Location of Endocrine  Endocrine System: Location of Endocrinc
Structures in a Mammalian Species," by Structures in_Avian Species,” by Paul
Paul = Sammelwitz, . Daniel Tripp, and Sammelwitz, Daniel Tripp, and Michacl
Michael Larkin. Copyright® 1986 by the Larkin. Copyright® 1986 - by the
University of Dclaware. - , University of Delaware.
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Another package developed by the Department of Animal Science deals with animal
nutrition. Figure 18 shows how students are introduced to the concepts of "as fed"

versus dry matter feedstuff nutricnt content.
students visualize the relationship between these two concepts.

Graphics and an animation help
Figure 19 shows how

this - package teaches students to prepare a balanced animal ration for monogastric

animals.
feedstuffs to be used in the ration.

The students choose an animal to feed, and they select up to four
The students can either perform step-by-step

calculations -on their own, or they can ask to be shown the balanced ration
formulation. Students can repeat this process as often as they wish in order to
create a balanced ration using the most desirable proportion of avaiiable feedstuffs.

You have both alfalfa haylage and corn
as available feedstuffs.
188 lbs "as fed' -

corn

FEEDS 'RS FED* DM ©8)

X protein X X protein .

Al fal fa e

Haylage [5z] g——
98 lba

om | G2 o .

———

7.7 lbs 19 lba
protein water

You analyze the corn and find it to contain
7.7% protein. It has a 18X moiature content,

If we removed the water from lil Ibs of the corn
‘as fed’, how many lbs of water would we obtajn?

12lbs ok
18 lba would be water
98 lba would be dry matter
188% - 18% = 99% DM

Press the NEXT key to continue.

Nutrient Content

Prot DE Fat Fiber Lys Meth Cys Cal Phos
Pig's X kealska % % % X % %

Ad}. Req. 28.83(3186

Eemix 8.82/3479 | 3.55] 2.2 8.2 8,19 8.15| .82 B.28
Pemix

ko/inaky Ration Formulation
E-mix 63.79 [ 5.63R219 [ 2.26]1.42 8.15] 8.11{8.18 8.86
Pemix 31.21 {14, 48}p84 8.91]11.81| 8.008{ 8.20] .17
Other g.86 8,31
Tota] 28. 8313283 | 3.18] 3.23] 1,23] 8. 63 B.27
Difference bk Pk ok ok ok ok 33

What ;s the available phosphorous content of the mixture?

X from e-mix
X from p-mix

-B6X ok

Your p-mix contains both a plant and animal feedatuff,
Only 143 ‘%0f the phosphorus from SBi1-44 is available.
All of the phosphorus from meat-bone 18 avajlable.

The % phosphorus content for perix ( 2.99 1n the
table) 12 a werghted average,

Press NEXT to see the algecbra.

Figure 18. "Preparing a Balanced Animal
Ration," by William Saylor and Gladys
Sharnoff. Copyright® 1981 by the
University of Delaware.

K en 4
T e
. L

Figure 19. "Preparing a Balanced Animal
Ration Laboratory," by William Saylor
and Gladys Sharnoff. Copyright® 1981 by
the University of Declaware.
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In 1983, a three-lesson series on the senses was developed. The objectives of the
first lesson, "Identifying the Senses," are to help the student become familiar with
the anatomy and physiology of the senses and their receptors and to increasc the

awareness of the
management of domestic animals.

animal behavior and management practices.
relating the senses to their rece%)_tor organs I
In figure 20, the student has indicated the receptor

~ systems used for the senses.

practical applications of that knowledge to the care and
The student is asked to relate the senses to

"The second lesson offers a drill in
and a tutorial in the classification

organs for the sense of equilibrium and is being asked to locate them on a diagram
of a domestic animal. The third lesson deals with the anatomy of the ear. In figure

21, the student has asked for information about an

inner ear structure, the

semicircular canals. The structure is highlighted, and its function is described.

IDENTIFICATION AND LOCATION OF THE SENSE RECEFTORS
F. )

vestibular macula
vestibular ampularis

Type the letter of
location of the receptors.

The receptors within the
macula of the saccule of f ok
utricle are associated with
static or stationary
equilibrium while receptors
within the crieta ampularis
of the semicircular canals
are associated with dymemic

Press NEXT to continue.

LOCATION AND FUNCTION OF EAR STRUCTLRES | °

sa. cochlear duct

b. organ of Corti

c., cochlear nerve

sd, utricle

e, saccule

f. veatibule

d. endolymphatic fluid
h., perilymphatic fluid
+i.[Senicireuar canals]

jo endolymphatic sac

These are a set of three
semicircular canala which opens
into the utricle. The expanded
end, or ampulla of each canal
containa the receptor structure.
Charges in the position of the head
result in movement of the endolymph
fluid contained within, Stimulated
nerve receptors help the animal

i

Type the letter of a
structure or fluid.

Presa:

equilibrium, maintain ilibrium, SHIFT-BACK for index

DATA to replot
Figure 20. "Senses: Identification of Figure 21. "Senses: Structures of the
Sense Receptors and Classification of the Ear,” by Paul Sammelwitz, Gladys
Senses," by Paul Sammelwitz, Gladys Sharnoff, and Michacl Larkin.-Copyrig t
Sharnoff, and Clella Murray. Copyright® ~ ©1982, 1983 by the University of
182, 1983 by the University of Delaware. Delaware.
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The Department of Entomology and Applied Ecology has developed a lesson that deals
with dance language in honey bees. Bee dance language is an oxample of the
precision and diversity of animal communication. The lesson combines animation with
high-resolution graphics to teach the information that is transmitted by bee dance
behavior.  Figure 22 shows one situation that a bee might encounter in its field
foraging. The bee will translate this information into a wag-tail dance pattern in
the hive. After presenting tutorials, simulations, and graphs of many bee dance
behavior patterns, the lesson concludes by presenting a series of practice problems
that test the student’s knowledge of bee dance language.

Another lesson completed in 1984 is an insect order identification game called
"What’s My Kind?" ]I))esigned for use in introductory entomology courses, this game
. asks the student to identify an insect order described by a set of insect
characteristics. Maximum points are earned if the order is identified with the least
number of characteristics that can uniquely identify it. In figure 23, the student has
just identified the order Hemiptera and has asked to see a diagram of an order
member. An entomology hall of fame is included which lists the five highest game
scorers. Students are expected to play the game several times to improve their
scores and abilities to recognize the unique characteristics of each insect order.

Nearing publication is an entomology lesson entitled "All in the Family, an Insect
Family Identification Game." This lesson uses the gamin strategy developed in
"What’s My Kind?" but deals with insect families rather than orders. It tests the
student’s knowledge of the families of nine insect orders. As in the first lesson, a
hall of fame will list the names of the five highest scoring students.

|Wag-Tatl Dance] WHAT S MY KIND? Score
Round es
Here are some characteristicas of an order: Total-294
w 05 1-cerct abeent
5. : 2-paurometabolous nymphs terrestrial
J-compound eyes present
0 @3’ 4-sucking mouth parts-piercing structures
VoY, S-front wing is a heme2ytron
r o - 38 ‘,@:
N_ Y.
Yt
Hemip
Our forager finds food at some angle 8 from the line iptera

Detween the hive and the sun.

Would you still expect the straight-run portion of the
wag-tail dance performed in the hive to be vertically up?

no B
Good thinking. In the case shown angle 6 = 38°*, The

straight-run portion of the dance will be shifted left.
rotated counter-clockwise by 38 (6 = 38°%).

Presa NEXT ¢, .
Press NEXT to return to the hive, © contirue

Figure 22. "Dance Language in Honcy Figure 23. "What’s My Kind? An Inscct
Bees," by Dewey Caron, Charles Mason, Ordcr Idcntification Game," by Charles
Gladys Sharnoff, and Miriam Greenberg.  Mason, Gladys Sharnoff, Phyllis Andrews,
Copyright® 1985 by the University of Robert Charles, and Art Brymer.
Delaware. .

Copyright® 1984 by the University of
. Dclaware. ) _

1.}
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The Department of Agricultural Economics has dcvcloped a program where students
learn basic managerial skills through the usc of an agribusiness simulation. This
lesson contains actual data obtained from Southern States Cooperative, an
agricultural business supply store.  Students in agricultural markecting and
management courses gain experience in solving typical cs)roblcms faced by a manager

in the areas of personnel, advertising, inventory, and merchandising. Figure 24
shows a typical display.

KEY INDICATORS

Key freas PERIOCD 1 YEAR TO DATE
CWR YR | LAST YR | CLR YR | LAST YR
Margins & Service Income
to Volume 15.3 18.5 15.3 18.5
Salaries & Wages to Volume 7.8 8.7 7.8 8.7
Expensz to Volume 23.3 24.8 23.3 24,0
Net Savings to Volume 6.5+ 6.6e 6.5 6.6e
Volume Incresse 22.3 6.3 22.3 6.3

s _derotes red figure

Problem of the month:,
Through your operational supervisor, the regional
manager has informed you that maximum 8 percent merit
raises are available for full-time personnel in your
store. As manager you must determine the level of the
- | pay raises for your employees. Several options are
available to you. Justify your decision on the pay
raise for each employee.

Pick a letter: >
PTIONS
a. Resolve the problem

b. Review financial inventory ;mm;ement
c. Discuss problem with operational supervisor

Figure 24. "An Agribusiness Management
Simulation,” by Michael Hudson, Ulrich
Toensmeyer, and Carol A. Leefeldt.
Copyright® 1980, 1981 by the University
of Delaware. v

The College of Agriculture is also using PLATO Learning Management to make
available practice tests for beginning animal science students. These tests present
questions to students, record and grade responses, analyze errors, and suggest
learning activities to improve scores on future practice tests, which students may
repeat as often as they wish.
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Anthrgpglogy

The Department of Anthropology has developed tutorials and drills for introd

79

uctory

courses 1n biological and socio-cultural anthropology.

An evolutionary perspective is im{)ortant
which- is the study of the biological aspec
emphasize this perspective have been
genetic laws of inheritance. \

Socio-cultural anthropologists are interest

aspects of the cultures they study. For instance, particular rules an
associated with a group of people whose mem
related by blood. Examples.of such rules include
partners and the manner in which two individuals
Socio-cultural anthropologists intereste

other.
within a particular population group migh
and descent patterns characteristic of t
Figure 25 shows a disp
a student has chosen a
identified every member o
belongs. Students learn that
unmarried children live with
the wife’s parents.

articular indiv
the matrilocal

their parents

In a lesson on anthro
descent relationships fo
lesson, students are
identify the descent rule that
in figure 26,

pological descent

r a given individual in a
presented with an ethnograp
applies to the popula
a student has correctly identificd

in the ficld of biological anthropology,
ts of man’s culture. PLATO lessons that
written about cellular structure and the

ed in the interrelationships among many
obligations are
bers live near one another or are
restrictions on permissible marriage
address and communicate with each
d in studying the rules operating

t include in an initial study the residence

he group.

lay from a lesson on anthropological residence theory in which

idual on a genealogical chart “and then
residence group to which that individual

matrilocal residence groups exist in a population where

,» and married couples settle with or near

students must similarly identify
population group. Later in the
hic description and are asked to
tion group described. As depicted
the patrilineal descent rule that

theory,

Dobrinders are semi-nomadic pastoralists, divided i1nto
several social units called yaks. Each wak ouns a piece of
land, called an arm. While people prefer to spend as much
time as possible on their own arma, the problems of finding
sufficient pasturage during the year necessitate each wak
spending some time on the arms of several other vaks.

Each Dobrinder is affiliated with the of his father,
By virtue of his wak membership, a man acquires rights over
and shares in a particular arm. One can never give up his
vak membership, Dobrinders believe that each wvak is
descended from a mythic animal, the generic name for which
is “lonesome beast.* Should one attempt to relinquish his
vak affiliation, the “lonesome beast” will, the people say,
grow even lonelier and in some fatal, supernatural way,
punish the of fender,

Despite the emotional and economic bonds between yak

3, UpPON marriage a woman must leave her father's arm
and go to live on the arm of her husband, Despite this re-
sidential shift, a woman can never give up membership in
the yak of her birth, Should her husband die, divorce her,
or run off to a foreign land, she will return to her natal
vak but her adult children will remain in their father's
vak. Also, Dobrinders are horrified at the suggestion of
marriage between members of the same vak. This would mean
the "beast" had turned upon himself and the wak.,

Touch the symbol of a person that would belong to
the same matrilocal residence group as Ego,

fagXe; o1 O/ O
A lg-l-l gl_ll A
A Av(g ONIA &1(’3 ﬂ;Lv? (gyA AY) 1O

A0

Which :elscent il-ule applies to this group? b ok
a, bilatera b, rilinea ' . : o'
<. m;tr‘ilineal d, gua:l;n;:: ' Excellent! mctr;lo::‘l‘ ):::fd:::;n:go:;fmm in Ego’s
Preas NEXT to continue, Press DATA to try another matrilocal residence group or
NEXT to work with a patrilocal residence group.
Figure - 25. "Anthropological Recsident Figurc 26. "Anthropological Descent

- Theory," by Norman -Schwartz, Monica
- Fortner, ' Charles.. Collings, and Karen
. Sims. ~ Copyright® 1985 by the University .

g -of Delaware.

- Theory," by Norman Schwartz, Monica
" Fortner, Charles Collings, and Karen
1 Sims. Copyright® 1985 by the University
"~ of Dclaware. _ o o
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rule that applies to a population group called the Dobrinders. The underlining in the
text indicates to the student the portion of the description which should have made
clear the descent rule that applies.

Professor Peter G. Roe was awarded a Local Course Improvement grant by thc
National. Science Foundation to use the PLATO system in introductory and advanced
anthropology courses to show how artistic style can be understood as a process, both
as a formal system of visual logic and as a vehicle to convey symbolic information
‘about the culture that produces it. Two lessons were dcvcloped and evaluated, one

~that introduces the concepts of aesthetic syntactics and gives examples of their
application, and a second which requires students to utilize these concepts to crcatc
designs according ‘to a specified set of rules.. The first lesson illustrates the
principle of Rule Replication Behavior on a graphic display. Figure 27 shows how
students are asked to replicate a particular vessel by touching component parts
reproduced on the screen, starting, as would a potter, with the base. In illustrating
Rule Creation Behavior, students are asked to touch on a similar display any parts
they wish to use in creating their own unique pots. Figure 28 shows an example of
how the art style of the Cumencaya Indians can be analyzed using an art grammar.
The rule of grammar appears in the box, and students can see how the rule is
applied in the design that appears at the top of the screen.

Rule Replication Behavior ( RRB) KERHEL STATENEXNT

-2 T 70 QI 7O
Vessel Form Generation Dimensions
I bese | towerbogy | wwulcer ¢ rmeckbels &) To create kernel t-2, rule Dt CLRVILINEATE must be
y applied.

1.2 W 1. Q 1. /2 g
2. Tl &~ 2, TI. D, Conformational Rules

2. 1. CURVILINEATE
3. O7 3. none 3. /3 .
“ <= 3. G “w = a © + AG
5. 1one 5. none @

p— : R R

Press NEXT.

@ Next, touch the shoulder.

Figure 27. "The Anthropological Study of Figure 28. "The Anthr%g‘)ological Study of
Art Style," by Peter G. Roe, Christine M. . Art Style," by Pcter G. Roe, Christine
Brooks, and Karen Sims. Copyright©1980, M.  Brooks, Karcn Sims, and Samuel
1981 by the University of Delaware. Lamphicr. Copyright® 1980, 1981, 1982
, by the University of Dclaware.
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Art

In January of 1986, OCBI established a Macintosh site in the art department for use
by Visual Communications students. Four illustrations demonstrate how a student can
develop a two-page commercial layout on the Macintosh. Figure 29 shows an "S"
coi)ied from a newspaper by -a ThunderScan™ image digitizer; the image has been
en artged 250% using MacPaint™, Figure 30 shows a second ThunderScan image that
will form part of the layout. Figure 31 shows the composition process; the little

“hand on the screen is MacPaint’s cursor, which allows the user to move the image

on the page. Figure 32 shows the finished two-page layout.

" & flle Edit Goodles Font Fontsize Styls
E.'i CRSMSETRITE $ for 25th book RERTREINFINGRTE |

Figure 29. Drawing Done with ThunderScan
and MacPaint. _Copyright® 1984 by Apple
_Computer, Inc. Used by permission.

ThunderScan™ is a trademark of Thunderware, Inc.

~MacPaint™ is a trademark of Apple Computer, Inc. 120
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Figure 30. Drawing done with ThunderScan.

‘Edit Goodies Font FontSize Style

- 45S. The American Years
of Ship 197871985

Navy
" Conver-

urbine to QT?
tsion,

ible

ier. 2F P, ;
Chatches SS Clutch Company of Americ

th i was established in 1978 as the li
’ the products of SSS Gesrs Ltd., Lo
In 1982, SSS Clutch Company was

Pumped Air Storage Plant, I

by Franco Tosi Insustrisle,; S.p.A,
H280 - | Huntorf, West Germany, . i
- | it “
AL 2 XN

- "‘Flgure 31 Drawmg done w1th MacPamt
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Art thseryation

Because _few microscopists skilled in project identification are available to art

' conservators, art historians, or curators, there is a need for conservation students

and practicing conservators to be able to identify readily pigment samples taken from
paintings ‘and other works of art. Toward this end, a set of tutorials and drills

‘called "Pigment Identification” has been developed for the Winterthur Art
Conservation Program. ' '

Pigment 'identificatiqn is an important .aid to attribution, sbotting of fakes and
forgeries, and ~making decisions about conservation treatments. The pigment

‘identification lesson familiarizes students with distinguishing characteristics of

pigments, . cogent . dates, X-ray fluorescence spectra, -and the advantages and
disadvantages of various identification methods. An example of X-ray fluorescence

-spectra can be seen in figure 33. Figure 34 shows a reaction occurring during

microchemical testing.

Comparitive Z-Pay Flucrescente Spactra For
Cibalt-Contaimirg Pigments A test to reveal a copper compound

Toebalt Blue HCI
9.83.18 |
HNO.
H,0
Smalt
3.03.24
H,50,
oo NaOH
‘. (il
Ce
':""':'lf"' Blu= The pigmant particles dissolved with effervescence.
2.23.21 \C : This means you have axurite or biue verditer.
B Press: NEXT to return to the index

BACK to try this test again

Prass MENT 4o Zainvirue.

Figure 33. "Pigment Identification,” by Figure 34. "Pigment Identification,”" by

Joyce Hill Stoner, Brian Listman, Louisa Joyce Hill Stoner, Brian Listman, Louisa

Frank, and Chris Patchel. Copyright®1983, Frank, and Chris Patchel. Copyright®

1984 by the University of Delaware. l1)9813, 1984 by the University of
elaware.



Art History

The Department of Art History has develo
Erogra’m called "Art History Resource Im

ersonal - Computer configured to allow the overla
graphics. The
images used in the course Art of the Midd

computer-generated text and

format.

Students can review image's classified by typ
offers (1) quiz mode, in which the student
title, date of composition, artist, material

85

ped a computer-based, interactive videodisc
ages as an Instructional Media” on an IBM

y of videodisc images with
rogram allows students to review 900
€ Ages in a self-paced, individualized

e or chronology. The computer program

must answer questions about the work’s
of composition, and location; and (2)

- review mode, in which the students can choose the information to be displayed as
shown in the photographs of the videodisc display in figures 35 and 36.

- Figure 35.
as an_Instructional . Media," by Larry
Nees, Ed Schwartz, Jim Hadlock, and Kaj

‘Hansen. - Copyright® 1986 by the

- University of Delaware. '

"Art 'H(iSto'%Resource Images

Figure 36. "Art History Resource Images
as an_Instructional Media," by Larry
Nees, Ed Schwartz, Jim Hadlock, and Kaj
Hansen.  Copyright® 1986 by the
University of Delaware.

12
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Business Administration

During the fall of 1985, business finance students used a series of Illinois. PLATO
lessons which define basic financial terminology and present problems in areas such
as compound interest, economic order quantity, and flexible budgeting. ST

Students are taken through sections on fundamentals of compound interest, methods
of computing present and future values, and the present value of annuity tables.
Fipure 37 graphically shows the formula for the amount of an investment plus
actcumulated interest after five interest periods. ‘ S

~Students ‘also learn why-a "funds flow statement" is necessary, as well as how. to
construct and interpret one. Figure 38 illustrates three transactions that will -affect
the construction of a funds flow statement.

- ) Future Value of $138 invested at 18X per period Let’s asoume that the Alpha Company mt

-2 ' balances: CA = 588 OA = 1588 . CL = 398"

v - Ol = 788 SE = 1888 toe

Pe$161.85 J o . T - ;

Then the equation would appear as follows:
cA-C «O. ¢+ SE -~ OA. ~

. S88 - 188 = 7858 + 1888 ~ 1588

Pg$146.41

: Pr$133.18
158 T g

1. Alpha Conparny paye $58 to Rammey,.Inc..on
Notice that there has been no charge in:
-amount of the Fund because CA and
.the same omcunt. Clt

| ‘Pp8121.08
| Ps115.09

. TASE - 258 = 788 + 1888 - 1588

DOLLARS
o
]

- 2.  Alpha Company purchases l_anld"hr,it ia;l ;
P e Py * (er)" ] : of its common stock in exchange. for the land
Ggﬁess to review this formula.) Notice that there has been no change: i .

amount of the Fund because both CA a

changed. )
58 + + 4 - — : o
8 ) 1 2 3 4 5 i 458 - 258 = 788 + 3888 ~ 3588 .°
PERIODS . 3.  Alpha Company issues bonds, receiving $488¢ cash. "
’ Notice that there has been a charge in the .total amount
. of the Fund because CA have increased [o B ¥ N
Py = 8108 x (1+.10)! = $118.08 changed. . RN
Py = 8188 » (1+.10)2 = $121.88 - : . . e *
Py = 188 x (14,103 « $133.18 4458 - 258 = 4708 + 3808 - 3508
Py = 8108 = (1+.10) 4 = B146.41 :
Pg = $188 x (1+.180) 5 =« 8161.85

Figure 37. "Compound Interest," by Figure 38. "Funds Flow,".by James C.
James C. McKeown. Copyright® 1978 by McKeown. Copyright®1978 by the Board
thfem]_Boqrd of Trustees of the University of Trustees of the University of Illinois. "
of Illinois. :
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Chemical Engineering

An important aspect of engineering education is the development of problem-solving
skills. = Since large numbers of students are now choosing to major in chemical
engineering, and since engineering students are avid computer users, the chemical
engineering department has chosen to develop PLATO lessons to provide additional
problem-solving experiences and tutoring for its students. This work has been
partially supported by grants from the National Science Foundation and the Control
Data Corporation.

Of the fifteen lessons that have been brought to the final stages of testing, review,
and student use, thirteen are intended t%r the two-semester upper-level course
sequence in chemical engineering thermodgnamics. The other two were written for
freshman and sophomore courses. Figure 39 is part of a lesson that (1) instructs the
student on the use of an Othmer still to get vapor-liquid equilibrium data, and (2)
tests the student’s ability to analyze the data and extract activity coefficients to
determine if the ‘data are thermodynamically consistent and compare the activity
coefficients with various theoretical models.

Figure 40 shows a sample display from a Rankine refrigeration cycle lesson, which
instructs and tests undergraduate chemical engineering students on their
understanding of thermodynamic cycles and the reading of thermodynamic diagrams.
Following an idealized Rankine refrigeration cycle on a pressure-enthalpy diagram,
students learn how to calculate the coefficient of performance.

Two of the PLATO lessons have recently been translated into Pascal to run on the
IBM PC. There are plans to convert the other thirteen lessons as well. Except for
the use of the touch panel, the IBM and PLATO versions are nearly identical.

588
v 168
E 200 148
THE g 120
EXPERIMENT . a‘."
78 68
sal 48 '
28
k1)
B8
28
g et ) )
CRTSF
Next, 58 ml of resgent 2 is added to the firat still, and i AL A L LU L
:Lml oflreagent 1 to the second atill. Note that once
stil t i iti
through the con:enh::r :;l.:::de?:‘,::?lt_mm faist be made Move the cursor (0) to the point representing a saturated
vapor at 8°F, Press NEXT when you have moved the cursor
IThe overall contents of each still are m,' :‘:wt:e corr:;:‘: z‘iace; Preas SHIFT-HELP if you don’t know
o use raor.
stal) ¢ . still 2
258 ml component 1 58 ml component |
58 ml component 2 258 ml component 2
Press HEXT.

- Semprebon. . Copyrigh

- Figure 39. "Vapor Liquid Equilibrium in  Figurc 40. "The Rankine Refrigeration
Binary Mixtures," by Stanley Sandler, Cycle," b Stanley Sandler, Robert
 Douglas - Harrell,” and Andrew Paul Lamb, and Andrew Paul Semprebon.-

t® 1984 by the So yright® 1984 by the University of
-~ oo% 5 Delaware, :

University of Delaware,
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To deliver the IBM lesson materials, a network of twelve IBM PCs has been installed
in Colburn Laboratory. Ten PCs are located in a student use area, and two are in
faculty offices. The IBM PCs are connected by a 3COM Ethernet that provides a
file server and a 35-megabyte hard disk. Printers are also connected to the network.

Network software includes WordPerfect® dBASE 118 Microsoft FORTRANS Microsoft
Pascal® Lotus 1-2-38 MMSFORTH® IBM BASICS® Microsoft Project Manager® IMSL’s
Math/PC and Stat/PC Libraries, LINDO, Brit", TK!Solver® and PC-Write. Classes
are being taught at faculty requests to introduce students to network software, word
processors, and course specific software.

WordPerfect® is a registered trademark of Satellite Software International.

dBASE II® is a registered trademark of Ashton-Tate.

Microsoft FORTRAN®, Microsoft Pascal®, and Microsoft Project Manager® are
registered trademarks of Microsoft Corporation.

Lotus 1-2-3® is a registered trademark of Lotus Development Corporation.
MMSFORTHE® is a registered trademark of Miller Microcomputer Services.

IBM BASIC® is a registered trademark of Intcrnational Business Machines
Incorporated. : : '

Brit™ is the trademark of Scientific Communications Corporation.

TK!Solver® is a registered trademark of Software Arts, Inc.

128 0
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Chemistry

The Drake Hall PLATO classroom was established in the Department of Chemistry in

the fall of 1979. Use of the PLATO system by chemistry students has been hea
ever since, and the number of workstations has increased to twenty-two PLAT

- terminals and four Micro-PLATO stations.

Taking advantage of the large package of chemistry lessons written under NSF
funding at the l%niversity of Illinois, the Department of Chemistry has enjoyed much
success helping students learn and reinforce basic knowledge of the principles of
chemistry. Students can see simulations of chemical reactions in three dimensions.
Drill-and-practice lessons offer students the opportunity to review sections and
problems as much as is needed for firm comprehension.  Diagnostic lessons help
check achievement levels and progress. By using the computer to simulate chemical
reactions, students get to work with many more samples than is possible in the
traditional chemistry lab. In problem-solving, students have the freedom to

experiment with many methods of finding a solution.

Figure 41 shows how students are checked on their knowledge of the energy levels
of electron shells in a lesson on the Aufbau Principle. Each orbital is represented
by a circle in order of increasing energy, and when cach one is touched, a symbol
representing an electron with spin direction is placed in it. The student must place
the correct number of electrons in each orbital before getting credit for that
element. After eight elements have been correctly displayed, the student proceeds to
the next part of the lesson. '

6 RIGHT ~ 2 TO GO

00000

O
OO0
. » QOO0
<O
» Fill 1n the electrons
for this element;
P (number 15)
»®
TOUCH an orbital to put
2 mmm an electron in 3t.
28 @ TOUH here to REMOVE
an electron
TOUXCH here
when your ITOUCH here for HELP I
1s answer i1s o
COMPLETE.

Right -- press NEXT

| . Figure 41. "Electronic Structure of Atoms,"
- by Ruth Chabay. Copyright® 1976 by the
Board of Trustces of the University of
Illinois.
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Figure 42 shows how the PLATO system tcachcs the standardization of an aqucous
NaOH solution by simulating acid-base titrations. The student must perform cvery
step in the simulation, from filling the buret to observing the change of color at the
end of the experiment. The lesson makes sure the student follows correct laboratory
procedures, helping out with suggestions when necessary..

Lessons have been developed at the University of Delaware to fill some gaps in the

Illinois curriculum.

Figure 43 shows a chart students build while learning the

‘meaning of the pH factor and how logarithms are used in determining pH.

ACID-BFSE TITRATICONS
Standardizatlon of an aqueous NaOH msolution.

In this experiment ou are to determine the
concentration of a NaOH solution by titration
of potassium acid phthalate ( MU = 204 ).
Thz base is about 8.1 M.
What do you want to do first?
> 111 the buret with base
Plato is filling the buret for vou.
Preas o to step filling
Press [ to restart filling.

Fill the buret almost to the top.

WO D NN AN =l

For help press HELP. To use a calculator press DATA

R P T T I B R P SR S AR

Water has [ H* ) = 1877 and a pH of 7,

ACIDIC solutions have [ H' ) grester than 18”7
and pH between 8 and 7.

BASIC solutions have [ H' ] less than 1077
and pH between 7 and 14,

To find the pH of an ACIDIC solutiont
pH = Neg, log [ H™ )
To find the pH of a BASIC solution:
pH = pK - pOH
=14 ¢ log [ OH7)

Press: NEXT to see the next display
. BACK to review
SHIFT-BACK for the i1nde.

Figure 42. "Acid-Base Titrations," by
Stanley Smith. Copyright® 1976 by the
Board of Trustees of the University of
Illinois.

Figure 43. "Application of Logs: pH,"
by Bernard Russicllo. Copyright® 1980,
1981, 1982 by the University of
Delaware.
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Figure 44 shows how high-resolution graphics help convey the concept of the spatial
arrangement of molecules. The molccule in the picture is composed of a central
atom, A, and six surrounding atoms, X. The picture shows how the surrounding
atoms arrange themselves as far apart as possible on the surface of an imaginary
sphere with the central atom as the center. In figure 45, the sphere is removed,
and the octahedral framework of the molecule is drawn in dotted lines.

Six ligands about a central atom are arranged in an Six ligands about a central atom are arranged in an
OCTAHEDRAL configuration: OCTAHEDRAL configuration:

o

\J

The argle between amy tuwo adjacent groups is 98°, The
Eroups are arranged so that four ligands occupy the
same plane while the other two are perpendicular to
that plane.

===
!
!
I
!
x
X

|

=

Press NEXT for next display.

Press NEXT to see the octahedron.

Figure ''44. "Determining Shapes of Figure 45. "Determining Shapes of

Molecules: VSEPR," by Edward R. Davis, Molecules: VSEPR," by Edward R. Davis,

Roland Garton, Leonid Vishnevetsky, and Roland Garton, Leonid Vishnevetsky, and

Seth Digel. Copyright® 1980, 1981,1982, Seth Digel. Copyright® 1980, 1981, 1982,

1983, 1984 by the University of Delaware. . 1983, 1984 by the University of
Delaware.
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In addition to PLATO lessons, students in Physical Chemistry use IBM PC softwarc

designed and programmed by thcir professor, Dr. Joseph Noggle. By working with his
code, students learn BASIC and write programs dcsigned to solve problems such as
graphing chemical equations, calculatin% multiple regressions, performing intcgration,
and evaluating polynomials, as shown in figure 46.

Figure 47 shows how students used one of Professor Noggle’s graphing programs in
the course Chemistry Problem Solving Using Computers, which teaches computer
literacy for chemists and focuses on advanced BASIC programming,

ORDER OF POLYNOMIAL=S
ENTER COEFFICIENTS A(I)
A(G) =734 _
AC1)="721
A(2) =267 e 4
A(3)=731 , T
A(4)=771 /,/’"’/
A(S) =720 -
INITIAL GUESS FOR R23
18.2683373 14.4851688
11.46511184 9.84456602
7.11449497 5.57342816 ~—
4.34337751 3.36141611 7 ““‘a«E\“M::\KkHM*\M.
2.57633216 1.94572378 IS
1.43395559 1.80389084 , =
617571113 . 2606879379 H=1
-.561937675 . 19845939 T=18
-.894568179 -. 481947117
. «&67727597 . 262481642
-.398178471 . 688482859
. 287874726 -.349920548
1. 19026404

Figure 46. "Chemical Kinetics," by Joseph  Figure 47. “Chemical Kinctics," by
Noggle. Cogyright© 1985 by Joseph Joscph Noggle.  Copyright® 1985 by
Noggle. Used by permission. Joseph Noggle. Used by permission.
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Civil Engineering

A course in Structural Dynamic Design is using OCBI’s networked classrooms of IBM

- PCs' to deliver a Fourier transform program that allows the user to choose

arameters from which it produces a data file on disk. Students have learned to use

tus 1-2-3 to overlay graphs from several passes of the program so the results can

be compared. Figures 48 and 49 show a simple example of student input to the
Fourier transform program and the resulting Lotus® graph.

PLOT OF £FT
NI power of 2, gives total time intervals
T1 period of input function {
value of N ? 4 &9
value of T 7 2 0.8
0.7
k Xr Fn 0.6
- - £ L 9.5
° 1.000000  1.000000 oM
1 0.4628418 0.6346620 “ GJ
2 0. 000000 =-0,000000
3 -0.18707& -0.212207 0.2
4 0, 000000 0.000000 GJ
S 0.083322 0.127324 9
& 0,000000 =-0,000000
7 -0.024B44  -0.090946 4 v AR
Do you want to save the data into & file 7 y . 3-2
Your data will be stored on drive A, Make sure your disk is there X 1 1 - ] J I
Save wach set of results under a different file name ] 2 { 4

Data file name (filename.prn)s §ft.prn
Do you want to print your data? y

Figure 48. Student Input to the Fourier Figure 49. Graphic Display of Output
Transform Program and Sample Output Data from the Fourier Transform
from the Program. Program.

Communications

Students in the course Introduction to Communications have used the Introduction to
Statistics course on the OCBI VAX in both fall and spring semesters. Students must
complete two modules of the statistics material covered in class. The modules
Erowde tutorial explanation of the materials followed by interactive exercises. Users

ave access to an on-line glossary of terms and interactive statistical tables. For a
complete description of this package, see "Statistics."

»

. 133

| Lotus®is _a',_.rcgister_edv_tradema_rvk_of Lotus Development Corporation.

a4




94
Computer and Information Sciences

In the summer of 1985, students from the Introduction to Computer Science course
learned Pascal progranuwing en *he Apple II+. Along with Delawarc public school
teachers participa®w-s tii wn t.c1cditation program to teach computer scicnce at the
secondary school ievel, students wrote original computer science  and utility
programs. The Pascal features that were stressed included file manipulation, arrays,
sorting, and modular and structured programming. The students wrote utilities that
included a loan rcpaymrzt ¢clicdule, a bank account manager, and a grade
distribution analyzer.” The bank account manager illustrated in figure S0 maintains
savings account records and generates a printout of transactions and initial and
ending balance information. The grade distribution program shown in figure 51
determines the mean and standard deviation for a set of class grades and prints a

histogram. .
COMMAND: E(DIT, R(UN, F{ILE, C(OMP, L(IN
20
&6
21
87
56
78
INITAL BALANCE = $ 400. 47 78
ACCOUNT NUMBER 500 =0
NAME : JDE JONES
WITHDRAWAL OR DEFDSIT : W AMOUNT : 45,467 100
WITHDRAWAL OR DEFOSIT : D AMOUNT : 100,00 35.12
ENDING BALANCE IS $ 455,00 TEST GRADE DISTRIBUTION
Mo T ST o - 9
NAME : HARRY AFE 10 — 17  ¥¥EK8L
WITHDRAWAL (IR DEFOSIT : W AMOUNT: 19,00 20 - 29 1xx%
WITHDRAWAL OR DEFOSIT : D AMOUNT 3 I0.00 IO — 37 EEXEEXLXX
ENDING BALANCE 1S $ 910,78 40 - 49 $%X% .
50 - 59 SEEEEEREAERX
60 -~ 69 ¥%x%
70 ~ 79 SEXXEEAEMAXKEELANEX
80 — B89 SEXIELEEEXEXAXX
90 - 100 SEEEEEEREEEEEEXXAEEEEEACELEE
S 10 15
F

Figure 50. Student-Written Utility, Figure 51. Student-Written Ultility,
"Savings Account Balance Report.” "Histogram of Test Grade Distribution."
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Continuing Education

The Division of Continuing Education has continued its ongoing program of carcer
counseling using lessons developed jointly with the Counseling Center. Students
obtain career information and guidance from a PLATO terminal located in Clayton
Hall. The ‘counseling programs include an on-line version of John Holland’s
"Self-Directed Search," ‘an occupational - information-by-title lesson that allows
students to explore career information on 510 different occupations, and the
"Exploring Careers" series that was developed by Dr. Richard Sharf with funding
from the Center for Counseling, the Division of Continuin Education, and the
Control Data Corporation. These programs are explained in cﬁepth in the counseling
section of this report. : ’

The Division also continues to offer three popular non-credit microcomputer seminars
for professional and personal development. ' These seminars provide training to the
eneral public on using and evaluating microcomputers. "Introduction to Personal
omputers" was offered seven times with a total enrollment of 210 students. Topics
included a discussion of terminology, architecture, and features of microcomputers;
issues to consider when purchasing hardware and software; a comparison of
programming languages; demonstrations of software gackages; and demonstrations of
microcomputers and peripherals. "Introduction to BASIC Language Programming" was
- offered twice with a total enrollment of 15 students. Topics included a discussion of
variables, manipulating the flow of execution, evaluating input, arrays, and string
processing. "Introduction to WordStar®" was offered twice with a total enrollment
of 15 students. Topics included inserting, changing, deleting, moving, saving, printing,
centering, and finding text. Each seminar consists of four three-hour sessions; part
of each session includes laboratory work in an OCBI microcomputer classroom.

 WordStar® is a registered trademark of MicroPro International Corporation.
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Counseling and Career Planning and Placement

In July of 1980, Senior Psychologist Richard Sharf received a grant of SS0,000 from

- the Control Data Corporation to complete the Exploring Careers Series and modify it

for the urban/unde?rivileged pogulatlon that CDC addresses through its Fair Break
program. A second grant of $175,000 was awarded in January of 1981 to continue
work on the Exploring Careers Series as well as several other lessons on career

-development and education. These grants culminated in 1982 with the conversion of

many lessons to run on the Micro-PLATO stations in a low-cost format.

The Exploring Careers Series is similar to its predecessor, the Career Search, which
Dr. John Holland developed in 1277, One of the major differences is that the
Exploring Careers Series is designe< snt only to help students explore occupational
alternatives, but also to narrow down their choices. Students are guided through
this process, which may take two to three hours, by the two cartoon characters
shown in figure 52. : '

The EXplbrin Careers Series has three main_parts. Part 1 introduces students to a
wide range of careers by asking them to indicate their interest in each of sixty-two

- careers. Unlike other career interest inventories that rely on career stereotypes,
this one allows students to look at information about each occupation before makKing

their ratings. Figure 53 shows one of the four pages of ratings that students are
asked to complete. Using John Holland’s typology, students are given scores in six
areas: Realistic, Investigative, Artistic, Social, Enterprising, and Conventional. On
the basis of these scores, students are presented with an ordered list of occupations
from which to choose in Part 2.

This 1encon helpa yous “To uhat extent would you enjoye Not at all I
. doi the work that pecple in Verwu much
Part 1. i;::::t and learn about occupations or job thl:goc:upet:on do""pe ] w
Part 2. Choose up to 4 careers that interest you. This 1s list 2 of 4. t 2 1 4 s
. i hese tail.
Part 3. Examine ¢ occupations in detail a. Schoal Psychologiat ——
b. Physical Theraps Assistant B e
'c. Seed Technologist —t——————
d. Electronic Assenbler Tom—
Let me t:’l‘ll:«:: :‘h:e::: shoulﬂ «. Landscape Gardener e —
P - f. Physicist e —————
g. Optometrist e t—]
. h. Auditer ——(—
rE}. T 1. Construction Superintendent B ——_———]
Fress ‘ ). Display Purson o—(
k. Building Inspector Sv—
1. Logger v—(
m. Baker e —(———
n. Medical Laboratory Assistant ——(—
o, Telephone Operator mum—
If you would like '5> ghs:-ce the rating of one of these
occupations, ¢r 1f you warld Jike to see infarmation
about ane of these cecupations, TYPZ the LETTER at the
left of that occupation.?
Press LAB to san the next list of occupatiors.
Preass BRACK to see page | of occupations.
v
. " . . " H "
Figure 52, Exploring Careers: Figure 53. "Exploring Careers: Part 1,

Introduction,” by Richard Sharf. by Richard Sharf. Copyright® 1980, 1931
Copyright® 1979, 1980, 1981 by the by the University of Delaware.
University of Delaware.
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If the students have already chosen an occupation, they can go directly to Part 2

without completing the ratings.

choose 2, 3, or 4 that they wish to save and examine further.
_%g'tions available to students interested in

Part 2 contains 510 jobs from which students can

Figure 54 shows the

learning more about listed occupations.

1en students have decided which occupations to investigate further, they proceed to

Part 3.

Part 3 of the Exploring Careers Series was designed to help high school students and

dropouts be jealistic about career choices.
ocenpation they saved on six characteristics:

Students are asked to rate each
interest in the occupation; attainability

of education levcl; ability to meet qualifications; acceptability of salary; acceptability

of workin

conditions; and the riskiness of the job market. Figure 55 gives an

example of the occupational information and the rating instructions.

4444 OCCUPATIONS THAT YOU LIKE THE BEST 4444

1. Flight Attendant

2. FBI Agent

3. Nurse's Aide and Orderly
4,

4443 LIST #15 OF OCCUPATIONS TO CHOOSE FROM'44s °

Professional Athelete
Occupational Therapy fssistant
State Trooper

Sports Instructor

Athletic Coach

Athletic Trainer

Oriving Instructor

Nurse's Aide and Orderly

Art Conservationist

Special Education Teacher

-+ .
TR m-A 00600
DRI S P

TYPE the letters of all the occupations to move up to
your ‘best* list, »

See the next See previous See information about
oc tion list || occupation 1ist | | an occupstion

tove occupation Remove occupation Satisfied with list
to best list from best list of best occupations

Press the HELF key for more information.

How much does this type of work INTEREST you?

Type a number from 1 to 7 to rate this occupation,
or press HELP if you need 1t,

Rating » 4 D e —
Press NEXT to continue,
BACK to change your mind,

Legal Secretary

Legal secretaries do legal
research for lawpers,

They type and prepare legal
papers and file documents with
the courts. They handle
payments of bills for witneas
fees, record trial dates. and
arrarge for the appearance of
witnesses, production of evidence
at trial, and delivery of
subponeas,

Legal! secretaries may work with
automated office equipment.

Figure 54, " loring Careers: Part 2,"
by Richard Sharf. Copyright® 1979, 1980,
1981 by the University of Delaware.

Figure 55. "Exploring Careers: Part 3,"
by Richard Sharf. Co yright@ 1979,
1980, 1981 by the niversity  of
Delaware.
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The occupation data base of the Exploring Careers Scries contains summary
information on 510 jobs. Occupational vignettes provide students with opportunities
to learn the nature of the work involved In particular occupations and with ways to
receive occupational training. The first of three vignettes, "Secretary: Skills and
Careers,” allows the student to study sccretarial tasks, career aths, pay scales,
romotional ladders, and job requirements. Figure 56 shows how this vignette
illustrates the relationship between a dictated letter taken in shorthand by a
secretary and the corresponding typed transcription. The second vignette deals with
the occupation of custodian, and the third deals with the retail sales clerk.

The counseling project has developed lessons that help students learn about general
occupational concerns. "Job Benefits" introduces students to wage deductions and the
range of benefits offered by many companies. This lesson simulates working at a job
where benefits accrue. A sample pay stub is displayed, and students learn how
deductions such as social security and federal taxes reduce the amount of pay they
receive. Figure 57 shows a check stub that has typical deductions. This lesson also
shows how job benefits function. For example, students learn how a company dental
benefit may pay all or most of the cost of a trip to the dentist.

YOUR PAY STUB

EAFLOVEEL NARE £C. 2T 0. oBX 0. oate loom
FF 123-45-6789|123456 |8S-16-82]| 9

L] LA 4 ug1 ARG
161,41

Notize the shorthand notes below taken by 5.8

a secretary. OTHER

Dear Mr. Smith,

1 am going to ses
Transcribed |you next week. Pleaze Y
resarve a room for our
meeting. I will brirg
the materials we need.

—_——

Sincerely yours §ACT
FICA means FEDERAL INSURANCE CONTRIBUTIO® .
Shorthand Transcribed letter This i snother name for SOCIAL SECLRITY TAX,
Pad
After taking the dictation Using shorthand, The FICA tax is money taken out of your
the secretary transcribes these notes, Iranacribing pay that 1s used to pay workers who are disabled
means typing & written document from the notes. or retired,

Press NEXT for 2 questions about shorthand.
Press NEXT.

Figure 56.  "Secretary:  Skills and Figure 57. "Job Benefits," by Richard
Careers,” by James Morrison and Richard ~ Sharf and Kathy Jones. Copyright® 1981
Sharf. CoFyri%ht@’ 1981, 1982 by the by the University of Delaware.

University of Delaware.

138




99

Also under development is a lesson dealing with career counseling. "Counseling for
Career Decisions" allows students training as counselors to practice and learn
dppropriate vocational counseling techniques. Students are shown how to use specific
counseling skills by responding to client situations in the lesson. Figure 58 shows a
sample client statement and the choice of responses.

OPEN VS. (LOSED QUESTIONS

Type the letter of the response you wish to make
(aorb)s a .

[A] that is sppealing to you
Client: I think I would about engineering?
like to be an
engineer.

B. Do you want to be an
engineer because thera are
good job opportunities in
ergineering?

A. Open Question

Thie requires the client to think sbout reasore
for finding ergincaring attractiva

Press: ANS to see tha question type
DATA for an explanation of the question
NEXT for the next statement
HELP for full explanation of key functions
BACK to see the previcus statement

Figure 58. "Counseling for Career Decisions,"
by Richard Sharf and Louisa Frank. Copyrighte
1982, 1983 by the University of Delaware.
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" Economics

Students in the Department of Economics are using two sets of PLATO lessons. The
first set, developed at the University of Illinoss, teaches basic macroeconomics
and microeconomics. Under a joint “agreement with the original authors, these
lessons have been adapted to the University of Delaware curriculum. Discrepancies
in terminology have been resolved, topics have been reordered or omitted, and
explanations and graphs have been made easier to read. ~Figure 59 shows how
raphs and questions are used in a lesson on profit maximization under conditions of
imperfect competition to improve student comprehension of a complicated economic
relationship. To reach the point shown in this lesson, the student has answered a
series of questions about total cost, total revenue, average total  cost, and
demand. Each of these functions has been plotted at an appropriate place in the
discussion. In response to the series of questions the student has answered, the
total profit curve is about to be plotted on the top graph. This in turn will
allow the student to read the point of profit maximization from the graph. -

The second set of lessons was developed by the Department of Economics at the
University of Delaware. These lessons include over 400 multiple-choice practice
roblems related to basic macroeconomics and microeconomics. Figure 60 1s taken
rom one of these problems. The student has responded incorrectly and is being
shown an explanation of the problem. Explanations are provided for all possible
answers to each problem; students see only the explanations that are appropriate

Reflect on what happens to the
firm's total prefit (TP) as the
firm increases its output.
Recall that total profit is the
di fference between total reverue
and total cost (i.e. TPeTR-TO).

S8 T Along a production possibilities curve, an increase in the
TC production of one type of good can be accorpl imshed:

C. By holding constant the production of the other type of good

Since resources are limited. an increase in the output of
one good muet be acconmpanied by a decrease in the cutput of

TR the other good.

What is the firm's total profit

(TP) at each of the followi™ Graphically, since the production possibilities curve is

Total cost, revenue
~
L]

tputa? g —— dowrward sloping. a movement alon@ the curve reqires that
outputs 8 5 18 15 28 25 an increase in X be accompanied by a decrease in Y.
s P Output ¥
$ units TP = _5 ok . y
! 4 ¢4 A For example, in the graph, to move from
i15 units TP = 8 ok 4 I 12 \ 3 units of X to 11 units of X, the pro-
tBunits TP~ B0k = 9 41 \ ATC duction of ¥ must be reduced from 12
. t 6 .
Preas -NEXT- and see the top ¢, ¢ B units to & umits
chart as PLATO computes and =
plots figures on total profit. & ' 0 .
1 X
8 A
| 4 5 18 15 20 25
Output
Your response., choice C, 13 incorrect.
Press STOP when you have finished locking
at the explanation.
: " LY " : " 1 1
Figure 59. "Imperfect Competition," by Figure 60. Economics Practice

‘Donald W. Paden, James H. Wilson, and Problems,” by Jeffrey Miller, Charles
Michael D. Barr. Copyright® 1975 by the Link, Lenore Pienta, Keith Slaughter, ct
Board of Trustees of the University of al.  Copyright® 1980, 1983 by the

_ IMlinois. . _ University of Delaware.
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to their responses. In figure 61, a student has correctly answered a question on the
marginal cost of producing. Upon pressing NEXT, the student will see the graphical
representation of the problem. Upon successive NEXT presses, the graph will change
to indicate the effect of changes in related economic parameters.

- Research on the problem bank’s use and its effect on student performance is being
conducted. This research is a joint effort between the Department of Economics and
the Instructional Resources Center. Data on student responses to questions in the
test bank are being collected for a group of 300 students. The results of this
research are being used to revise the problem bank to insure that all of the
problems are demonstrably useful and challenging to University students.

To improve student understanding of the Federal Resérve System, the Center for
- Economic Education is developing a two-part software package on Apple
microcomputers. Part I, "The Creation of Money," is a simulation that involves the
mechanisms of money. creation and fractional banking. Part II, "Monetary Tools of
the Federal Reserve,” presents three monetary policy tools and describes how each
- too! affects the. expansion and contraction o tﬂe money supply; it concludes with
problem-solving exercises to demonstrate the impact of monetary policy on the
cconomy. The package will be used by the Center in its teacher training courses, and
teachers will use it in high school economics, business, and American history courses.

1f at the MCsP output, the minimum AVC exceeds price:
B. the firm should close down i1n the short run.

Three different cases are illustrated in the following graph:
CASE 11 PsHRIAVC.

MC
total g / arc
/‘ reverue A \C e

 total P PR
k coats E D

total ’
[u]] fixed d

costs

0 Q. Quant 1ty

The distance between the average variable cost curve (AVC) and
the average total cost curve, OC, measures the average (iwed
costs (AFC). Thus, total fixed costs (FFC-Q) is represented
by the area EBCD. The loss at zero sutput 1s the area £BCD,
which is clearly a greater losa than the loss at the output
designated by Q where MRaIMC.

Press NEXT.

Figure 61. "Economics Practicc Problcms,"
by Jeffrey Miller, Charles Link, Lenore
Pienta, Keith Slalghter, et al. Copyright®
1980, 1983 by the University of Delaware.
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Education

The  College of Education has been conducting research into the reading process,
special education, statistics, and children’s use of LOGO. A Master’s Degree in
omputer-Based Education has been established, and microcomputers have been
‘integrated -into the Reading Study Center and the Curriculum Development
" Laboratory. Several courses -have used Apple II computers in the Willard Hall
microcomputer classtoom. These activities are discussed in turn as follows.

" Research into the Re'adi'ng Process

. " A research and development project is concentratintg on computer simulations of
“reading, with the purpose of guiding the design of instructional and assessment
programs. ‘

Already operating on an IBM PC/XT is a fully integrated computer program based on
the Just and Carpenter theory of reading comprehension. Subjects are engaged in a
self-paced reading task in which they press a spacebar to produce successive words

~on the ~computer screen. Word-by-word reading times measured to millisecond
accuracy are collected and later related to individual word-properties, sentence, and
text structures. o ‘

The Just and Carpenter paradigm has produced reading-time data resembling naturally
occurring eye-fixation data. It has been shown to be extremely sensitive to the
reading styles of children as well as adults and is being used to determine word
processing style in different grade levels. The ability to assess a reader "on line"
has also been demonstrated. Data collection, support software, and a menu system
“with a built-in editor provide a highly modifiable and expandable program.

A new approach tiy modeling the reader’s cognitive function is being implemented on
the VAX. Instez< of a rule-based model wherein information is represented explicitly
and is processr*i by means of productions, a parallel distributed model is being
programmed t¢ -“allate more naturally the complex interactions that produce reading
behavior. Work has begun on (1) analysis of the interaction of component neural
subsystems in basic word recognition, and (2) design and implementation of corollary
experiments on the IBM PC/XT to test these analyses. Some of the educational
implications have been outlined in "Time, Now, for a Little Serious Comp!lexity," by
S. Farnham-Diggory, in Ceci, S. J, Ed, Handbook of Cognitive Social and

Neuropsychological Aspects of Learning Disabilities (Hillsdale: Erlbaum, 1985).
Speéial Education .

Research is being done to study social comparison behavior among mainstreamed
handicapped children. All members of a third grade class that includes nine
handicapped and twenty-six nonhandicapped students and two fourth grade classes
with ten .handicapped and twenty nonhandicapped students will have access to a
terminal- which will allow each member to chcck points received in a bchavior
‘ management point system. :When using the terminal, students will be able to access
their own points as well as_those of classmates who are participating in the study.
The number of times handicapped students audit (access) scores of nonhandicapped
students will be used.as a measure of the extent to which these mainstreamed
students ‘are  comparing their performance to that of their classmates. Comparison
behavior of this kind Is one of the expected outcomes of mainstreaming programs,
“and the: project is aimed at developing a methodology for evaluating this aspect of

‘mainstreaming, * .

] “‘:".."Dété,f,'r'élés}an:t,'vtb'.'this_ project were: collected from two elementary schools in the
-, Christina School District and have been coded and analyzed. A preliminary report will
Ny e ', - . .

be available by August 1986. . . “*-
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In the area of statistics, the education faculty has developed a Multi-Dimensional
Scaling Survey Package that permits researchers to collect and edit data amenable to

. analysis by a state-of-the-art multidimensional scaling routine. The package presents
- stimuli, :stores ‘responses, and’ provides a number of visual displays that permit the
‘researcher to assess.the quality of data collected. After editing, the data can be
- routinely transferred for analysis using the ALSCAL program on the University’s IBM

3081-D running under CMS. - Using this set of routines, research that is ordinarily

- difficult to carry out can be done quite easily.

'_"Th'é Effect of Sémple ‘Size onthe Sérhgle Variability of Pearson’s Coefficient of
- Correlation" is ‘a statistical sampling la

‘ oratory lesson that exploits the unique
graphic capabilities of the PLATO system in order to allow students to examine the
sampling variation of selected statistics and the relationship between such variation

- and sample size. This lesson has been used in several courses at the University. In

addition to being a useful pedagogical tool, the sampling laboratory provides the
potential for doing research on discovery learning, :

B Régdi}ngi Study Cghter |
The Réadi}‘n‘g Study Center has used a variety of drill and practice software, along
with instructional games. Programs have included "Word Attack," "Comprehension

Power," and "Story Trees" for the Apgle,.and "Ant Wars" and "How the West Was
Won" on the PLATO system. In 1985, the Reading Study Center instituted the

Intensive Literacy Program, which teaches the basics of nglish orthography to
- beginning and experienced readers; software is being desifned and implemented on

the IBM PC. Programs under development include "Scrambled Word," "Cookie Sheet,"

-and several spellm§ and texi-presentation drills for dyslexics. Students range from
1 .

four-year-olds to college age.
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Tutor LOGO

Tutor LOGO is:a research-based learning environment designed to facilitate the study
of how children learn computer programming. The system is composed of (1) a
graphics subset of the LOGO programming language, (2) a protocol collection and
presentation . program, and (3):a complete on-line guide to the system, including
component descriptions and a glossary of commands.

Instructional facilities include capabilities for viewing and commenting on studcnt
LOGO procedures and writing new commands for specific student groups; also
_ included are educational games that give practice in Tutor LOGO skills. A student
" monitoring program displays a classroom map and a queue of help requests.

Figure 62 illustrates the Tutor LOGO display. Immediate mode or "Tell Mode" is
shown. . Students tell "Pogo," the Tutor LOGO tuitle, commands that are immediately
executed in the 400 by 400 pixel workspace. Students create procedures in an editor
called "Tutor Mode." Procedures are saved automatically for future use. A sample
procedure is shown in figure 63. Procedures take a structured format for easicr
learning, viewing, and debugging. Beyond the usual LOGO graphics commands, Tutor
LOGO contains all trigonometric and mathematical functions available on the PLATO
system. It supports complex, recursive functions and several looping structures.

LoGo TUTOR
’;eide ‘ TO D :size :level isign
sh 98 3| 3 Oragon curve procedure
1f 1leveleg
then
O Aat.t fd 1sizz
else )
D :size,:level-1,1
1t 1s1gn«9Q
D :si1ze,:leval=1.-1
andi .
END
Fresa: m for the next line, —m:m to erasa A lina.
Press the key if you want help. @EX) for the line shove. E)-CER to ssve ard arit.
@D to add a new line, CHD-CRXID to not save charges.
8* . 1§ yeu need help.

) Figure'62. "Tutor LOGO," by Suzanne R. - Figure 63. "Tutor LOGO," by Suzanne

‘McBride, James W. Hassert, and Craig R. McBride, James W. Hassert, and Craig

_Prettyman. - Copyright® 1982, 1983 by the Prettyman. Copyright® 1982, 1983 by
 University of Delaware. the University of Dclaware.
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‘Figure 64 shows a sample protocol from a child’s programming session. Information in
the header includes student name and group, date and time the session begins, and
session number. . Each time a commanc% is typed and followed by a NEXT keypress,
the typing is stored in the protocol along with the time elapséd since the session
began. . Other protocol information includes the informative messages received by the

- student, requests for help, indicators for when help is received, and the nature of
the inquiry. :

Se})arate pages can be accessed from the protocol to show the content of procedures
before and after editing, as shown in figure 65. Another display shows a protocol of
‘the actual keypresses involved in creating a procedure. The last screen of each
protocol gives the count of all commands used within and between sessions.

Findings from the analysis. of Tutor LOGO protocols have contributed toward an
understanding of the cognitive processes of how children learn and solve problems in
ro%ramminc%.- A procedural model of these cognitive processes is being developed.
uch a model can aid instructional and system design, particularly in constructing
intelligent tutoring systems and computer-based cognitive modelling,

: BP3146:23,9 fd 388

| B#146346.5 tbk 328

Recard of ja=zon drblege Date: 89.82/8)

- Record of jason drblogo Date: 26,3283 Sexnion #19 , Page & t Time: 1@.98.82.
—__Session @17 ~ Page ¢ 6 Time: 11.89.94, —_Procadure before editing Procedyre after editing
BEd:38:46,4 fd 38 TO garage T0 garage

88:31:24.3 rt 92 . pd pd

£88:31:45.9 square 58 rt 9g rt 98

88:31:46,2 sss” Procedure Finishes eee . fd seg 14 580

88:31:57.8 pogo rt 99 left 92

08:33:46,8 replot rt 9e ' cqaare 2

88:33:46.8 Replotting the screen. Please wait, rt 9o pizo

£88:34:15.3 cy car square 5§ replot

B8:34:42,9 rt 98 . foro loop

80:35:14.9 cy car replet a4 s

' #8335:34.5 {d 58 locp until wcors128

28:35:39,8 fd 58 fd s ENe

£88:35:58.5 fd 29
98:36:83.6 f{dfd .
£88:36:83.6 I POGO doesn’t know *fdfd’.
50:36:19.9 fd 28
BE:36:25.1. fd 28
| 88:36:35,3 lot
88:36335,3 - Replotting the screen. Please wait.
88:45:18.4 zap
#8:46:83,3 pd

unti] xcore!12g

.. B8146:37,2 pe

82:46:46.5 JE POGO doesn't know ‘tbk*,
B8:47:89.9 bk 398 : :
28:47:16,4 pd

881 47:38.5 Tt 98 Press G- to 1<ave.

. Press ED-CMD to leave, Press to continues to se= previous page.
¢ - Preas (@ to continue; O for previous page. ¢ 0 P pag

- Figure 64. "LOGO Data," by Suzanne R.  Figure 65. "LOGO Data," by Suzanne R.
McBride, James W. Hassert, and Craig  McBride, James W. Hassert, and Craig
- Prettyman. Copyright® 1983, 1984 by the Prettyman. Copyright® 1983, 1984 by
- University of Delaware. - the Universityof Delaware.
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~ Master’s Degree in Computer-Based Education

- A significant achievement in 1981-82 was the establishment of a Master’s Degree in
Computer-Based Education. Offered by the Department of Educational Studies, this
program combines courses in educational research and educational computing with a
vartety of laboratory and field experiences that prepare graduate students for careers
as professional designers and administrators o? computer-based education projects.
The program requirements are listed as follows:

" Core Courses (12 credits) Specialization (18 credits)

Educational Research Procedures Introduction to Computer Instruction

- Psychology of Teaching Instructional Design of CBE
Pro-Seminar in Educational Psychology = Advanced Computer-Based Programming
Three-credit Elective - Six Credits of Computer Science

Master’s Thesis/Research Project

Curriéu]gm Development Laboratory

The Curriculum Development Laboratory opened in the fall of 1984. It contains five
~ Apple Ile Color Starter systems and printers. The purpose of the laboratory is to
show teachers and children in grades K-3 what can be done with microcomputers in
‘a traditional . classrooom setting. Teachers use the lab to plan and test curriculum
ideas that provide enrichment ir. science and mathematics. Public school classes
come for two-week or three-weel scesions, spending two hours per day, five days
per week in the program. Studeris are bnth pretested and posttested. Parents fill
out a questionnaire that asks wha pwevicus experience the children have had with
~ ‘microcomputers; this information is used to adjust programs for experienced users.
‘The lab features LOGO and the word processing programs "Bank Street Writer" and
"Magic Slate." Students use the word processors to record the day’s events, printing
a report to take home and leaving one in the lab. :
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Apple Classroom and Microcomputer Demonstration Site

In the fall of '1984,'Dr. Ralph Ferretti used Apple IT microcomputers to test theories

in memory, recall, and . recognition. Education majors received extra credit for
- participating. Dr. Ferretti presented the results at the CIRCLe Retreat.

In the spring of 1985, students from the Introduction to Microcomputer Software
- course learned "Visicalc®" "dBASE II," and "WordStar" on the Apple. Students taking
the course Elementary Curriculum: Reading learned the "Bank Street Writer" program.

In both the fall of 1984 and the sprinF of 1985, future teachers from the course

Elementarlyjr Curriculurn: Math reviewed elementary mathematics software on the Apple
- to-learn what J)rograms are appropriate for elementary math classrooms. Two popular

rograms used in this class were "Rocky’s Boots" and "Bumble Plots." Figure 66 shows
ow "Rocky’s Boots" enhances a child’s logic skills. First, the child learns how to
move the cursor through various rooms. Then the child learns how to create

.machines that.operate on the basis of logic. The child subse uently scores Points by
" using the machines to "boot" the correct objects. Figure 67 shows how "Bumble

Plots" enhances the student’s ability to plot numbers on a graph.

In the fall of 1985 and the spring of 1986, a variety of methods courses offered by
the College of Education used the Apple classroom to learn about social science,
mathematics, reading, and physical science software. More than 400 students learned
how to use, evaluate, and integrate the software into an existing curriculum. In the
Microcomputer Demonstration - Site, students were exposed to many popular

microcomputer systems and videodisc technology.
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. Use the areen triangle to turn
on thevsensor. What happens? l
I NAME THE DOTS AND MAKE A PICTURE!

Figure:'66.  "Rocky’s Boots," by The Figure 67. ' "Bumble Plots,"- by The
- Learning Company. = Copyright® 1982 by  Lcarning Company. Copyright® 1982 b
~the " Learning  Company..  Used with the Learning Company. Used wit
permission. s _ permission.
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Engineering Graphics

In the fall of 1985, students in Engineering Graphics began using softwarc on the
“IBM PC.: One-hundred students attended a seminar accessing software over the
3COM network, which uses coaxial cable to link ten PCs to a file server and printer.
Students completed assignments in WordPerfect, Microsoft FORTRAN, and IBM
BASIC and attended an introductory seminar on network use. Figure 68 shows the
initial -pag@ of instructions students see when they sign on. Figure 69 is a help
dlst\l’:ly which provides information on the use of the network and lists the available
software.” - '

Instructions for Using Software Avallable in Colburn Classroom

1. To use a program listed on the next pages, type the
corresponding file name after the "A>" prompt and then
: . prass the ENTER key. For the programs which show

When the red light on drive A (the drive on the left) goas Off, please (filename], before presaing ENTER you may type a space

return the network boot diekettea to ite folder On the wall and then place and the name of your file.

your own working diekette in drive A.
2. Programe parked with an ¢ require a diskette which can be

Help is available by typing "help” at the DOS prompt "A>". Remamber to signed out from the classroom agsistant.
preee the ENTER key (marked with ) atter typing each command. -
3. Hanuals, templates, and referenco cards may also be
Bafore you leave, please type "bye" st the DOS prompt. signed out by presenting {dentification to the classroom
assistant. Only Univeraity of pelaware identification
cards will be accapted.

A>
Press any key for a 1isting of the available prograns.

~= More ==

Figure 68. Introductory Display for Users  Figure 69. " Portion of the Software

of the 3COM Ethernet in the Colburn Listing Available to Users of the 3COM

Laboratory IBM PC Classroom. Ethernet in the Colburn Laboratory IBM
PC classroom.
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" English

One of the four sections of the Writing Program in the Department of English
continues extensive use of PLATO lessons, while word processing on microcomputers
has gained in popularity in all four sections.

Mainframe PLATO Lessons

The Writing Center has found the PLATO system to be a valuable tool for improving
- writing skills. Students use PLATO lessons developed at the Universities of Delaware
and Illinois to gain expertise in the use of punctuation, sentence structure, spelling,
paragraph structure, verbs, and verb forms. '

The Writing Center has developed a (fackage of lessons that teach classroom English
language skills. The package includes a diagnostic test and four tutorial lessons
covering language features common to speakers of inner city dialects. These features
include muitiple negation, copula deletion, "s" endings on verbs, and the habitual
"be." , After taking the diagnostic test, students are branched to appropriate
tutorials. ‘

Figure 70 shows an introductory screen display from a lesson that teaches third
person verb endings. The distinction between informal and classroom English is
emphasized in all four tutorials.

Debbie, informal English and classroom English
are used in diffferent settings:

CLASSROOM

INFORMAL
Jose make a basket -
every time! N
'
21 well,
2

1 2
i 4

Sometimes we use 1nformal But we should use clasarcom
Erglish with friends or Erglizh in scheol or on the
familv. job.

HMost sentences that we use in both these settirgs
must have a subject and a verb.

Press MEXT.

Figure 70. ™S’ on Third: When to Put an

. S on a Verb," by Louis A. Arena, Phyllis
N. Townsend, and Jean Patchak Maia.
Copyright® 1980 by the University of
Delaware.
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Figure 71 shows an exercise from a lesson that teaches students how tu construct
~ classroom English negative sentences. Students are asked to find the sentences that
" contain multiple negatives. After they choose a sentence, the students are told
whether they have correctly spotted an informal English sentence and are given the
opportunity to chan%e incorrect responses. - When the students have successfully
spotted all informal English sentences, the lesson changes the sentences to conform
to correct classroom English.

Word Processing on Microcomputers

The Dépaﬁmeht of English has incyreasi\rlllgly relied on word processors for teaching
composition. The growing number of IBM PCs on the campus is allowiig students to
take advantage of pre-writing, editing, and style analysis software.

Heaviest use is in nine sections of the Freshman Critical Reading and Writing course,
in which students are assigned to use WordPerfect on the IBM PC. The Writin

Center also uses WordPerfect in its remedial English Essentialz class. Wor§
processing is also used in the upper-division Problems in Composition ang Advanced

Composition course and in Written Communications in Business.

During 1985, OCBI worked with the Department of English to collect & plethora of
commercial packages that are being used to improve student typing, grammar, and
outlining skills. The IBM PC program "Personal Bibliographic Systems" is used
extensively in all classes to enhance the student’s ability to produce an accurate
bibliography for a.composition.

(m( "%t the sentences with double negatives. )

Which sentences would you want to change for
the classroom? TOUCH the circle next to ary
sentence with more than one "no™ word.

Touching a cirele agaist will change tha mark,

$ Py Lola wasn't hoppy about her slience project,
She Jidn*t want to cut up nmo frcgs before lunch.
;X ; However, she found she didn"t mind it too much.

She lost two pounda because she couldn®t eat nothing.

Look again. There's only one negative, You don't
need to change this sentence for LLASSROOM ENGLISH.

Teuch the cirzle reat to 1t te change vour answer.

Figure 71. "The Power of Negative
Thinking: Using Negatives in Clagsroom
English,” . by Louis A. Arena, Sophie
Homsey, Jessica R. Weissman, and Rae D.
Stabosz. ~ Copyright® 1979, 1980, 1981 by
the University of Delaware. _
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Geography

The Department of Geography is developing a package of lessons on the IBM PC to
improve instruction in cartoFraphic design and map layout. Using the PC’s graphics ‘
fcatures, students will be able to create and alter maps interactivell)]l on the computer
eir size by using
cursor control keys, and plot a color print of the finished map for later reference
and grading. In a matter of minutes, students can make maps that would take hours
to complete on paper. Students not only make maps of a higher quality, but they
also develop a better aesthetic judgment, since the lesson makes it easy for them to
alter their map designs and change parts while retaining the remainder of the design.

Beginning students using the program "Layout Exercise Five: Name Placement" are
given the map show:: [ figure 72 and are asked to correct the size, rotation, and
placement of the name: of the states. Advanced students draw complete maps of
their own.

OCBI is also matching funds from an Improvement of Instruction Grant to develop a
"place-name" geography package. Students are taught the oceans and continents .of
the world, but the package focuses mainly on Norti America and the United States
in particular. 4

Figure 72. "Layout Exercise Five: Name
Placement,” by Frank Gossette, Carol
Jarom, and Paige Vinall. Copyright®1986
by the University of Delaware.
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To improve understanding of u.c process of sedimentation, the Department of
Geology has developed a lesson called "The Sedimentology of Flood Deposits" on the

IBM Personal Computer.

After teaching terminology and the effects of individual

parameters on the outcome of floods, this lesson enables students to observe the

effects of combinations of parameters.

Through use of the color graphics on the IBM PC, a variety of screen displays and
graphs enable students to grasp quickly each parameter’s contribution to_the overall
process. - For example, students are asked to choose a number of grain sizes for

sand, silt, and cla

articles; each grain moves down the screen with the velocity at

which it would fall 1n still water. The instruction is highly interactive; students may
repeat the experiments as often as they wish, changing values and immediately

observing - results.

~The lesson builds on the

information izarned from the

experiments, presenting a variety of graphs and questions to enable the students to
apply what has been learned to different sets of circumstances. The question shown
in figure 73 concerns lateral deposition across a flood plain.

Building on results obtained from experiments with single parameters, the lesson
produces a graphic simulation showing the thicknesses and characteristics of deposits

as they accumulate in a floodplain after many floods. One outcome of the simulation

is shown in figure 74. By choosing to vary as many as five parameters,
gain an understanding of floodplain interactions.

students

Geology students in an Earth Science course are also using a program called
"Volcanoes" on the Apple computer. Published by Earthware Computer Services, this
program is a simulation that allows students to predict volcanic eruptions.

Now consider the deposition from a flood
carrying wany grain sizes.

1 o =T
. P 12 13, /
Particle sizes are represented .
ik sand B silt i

Move the cursor to the drawing of the
cross-section of sediment that you would
expect to find deposited at position 1
in the floodplain.

2.
]
S
v
®
v
£
- .

S
BEEER 66-100~

At each point across the valley, the
colors represent the % silt-clay of
the deposit; the height of the graph
shows the thickness.

Press: Eﬁ to choose different values

NTER to continue

- Figure 73. "The Sedimentology of Flood
Deposits," by James E. Pizzuto, Nancy J.

Balogh, Michael Frank, Bec Hamadock,
.. - David 'McNeelg',.and Anne S. O’Donnell.
e Cofy:ight‘?_‘,', 1986 by the : University of’
Delaware. : -~ - . 00 0 A

Figure 74. "The Sedimentology of Flood
Deposits," by James E. Pizzuto, Nancy J.
Balogh, Michael Frank, Bec Hamadock,

David McNeely, and Anne S. O’Donncll.

Copyright® 1986 by the University of
Delaware.
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Honors

The PLATO system became part of the Freshman Honors Program in Dover during
the spring semester of 1978. “With four terminals installed on the Wesley campus, it
became a very popular part of the program. Use among the students and staff took
- several forms. . In addition to using PLATO lessons in their classes, some of the
- students were interested in programming their own lessons. Fifteen honors students
- became lesson authors. They learned to display drawings, to compose music, and to
program animations. -

Several honors faculty members became PLATO authors and designed lessons to be
‘used by their studenfs. One lesson designed for class use plots a vector field V =
M(x,y)1 + N(xy)j. Students are asked to supply functions M and N. Any valid
expressions in x and 'y may be used. Figure 75 shows the plot of the corresponding
- vector field.  Another “faculty lesson written in a game format teaches polar
‘coordinates.. In this game, students must aim the cannon of a tank at a target and
fire the proper distance to score a hit. Students aim the tank by guessing the polar
“coordinates Sr,O) of the target. If the target is hit, points are awarded. The goal is
to score 4,000 points iri twenty shots. -Some targets are worth more than others,
‘based on the difficulty of the coordinates and the size of the target. Figure 76
shows the result of hitting a target with coordinates (62,677).

¢- (uln(xy))mzl;z(zl(yzn)' , — _ score: 128 shots left: 13
e e ~————— YOU GOT IT !
\\\\<'< >‘>//// Press NEXT
S\\N\\\\AV s
\NN\\\\NNt 22
\\\\\1 ff//// ;:(9“:’-?)‘ .
IRER RN f{fffl 20 1 675 ok
N A A O O
AR EEEEE
/77 2P ELTIANAN >
s/7/777 1Y VAN
o777 VNN NNN
o r o /. N NN
TSN e
NXT to do an;?x\;; Lo 1o g 2TR 0 :h;nge parameters

Figure 75. "Vector Field Plotter," by Figure 76. "Polar Coordinates," by Alan
Morris W. Brooks. Copyright® 1978 by Stickney. Co?yright@ 1985 by the
the University of Delaware. : University of Delaware. '
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" Figure 77 shows a sample display from a logic lesson. Students enter premises and
‘conclusions in standard logical notation. The lesson then analyzes the logical
argument, checks its validity, and responds with a judgment on the validity of thc
argument. - This lesson also reviews basic concepts in symbolic logic.

Figure 78 shows a sample display from a lesson that graphically illustrates the
Cauchy-Euler method of numerically approximating the solution of an ordina
differential equation. Students are asked to supply a fusictior in two variables f(t,g
and  initial conditions. The lesson responds by displaying the graph of the
apgroxiniating solution. This lesson is useful in studying ?ualitative properties of
differential equations for which it is difficult to obtain analytical solutions.

Enter dxsdt sin(x2et)
Enter X, 1.8
Enter Tq LH
Enter increment for T 8.1
Da er Enter number of iterations 1808 ok
vagger

Dagger in defined by the following truth table:

E
passa—r"
pa————

English ivalent (=
neither p nor q

nmA
n T
FRERE

when peT
when qoF
Is >
" L
[ &
Press BACK for index. J u u X u U
SHIFT-BACK for main index. -8.:9— PEE e
Done plotting NEXT to do another
LAB to comment Shi ft-LAB to exit

Figure 77. "Logic," by Gerard C. Figure 78. "The Cauchy-Euler Method
Weatherby and Robert Scott. Copyright® of Approximating Differential Equations,"

1978 by the University of Delaware. by Tanner Andrews and Stanley Samsky.
' Copyright® 1979 by the University of
Delaware. - _
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B Durmg the 1979-80 academic year, the Freshman Honors Program moved to Newark,
- where .an Honors Center was set up as part of the University Honors Program.
. PLATO terminals were installed in the honors library/study area. “Students completed

- - assignments for various courses, programmed lessons, and used the PLATO system as

- aresource for independent or remedial study.

To encourage independent study, a package of basic skills calculus lessons was
written to allow students to practice until a particular type of problem is mastered.
The "Calculus Basic Skills I" lesson, designed for students in a beginning calculus
course, provides.practice in finding derivatives of elementary functions. Polynomials,

- reciprocal powers, exponentials, and trigonometric functions are included. igure 79
'shows a practice session on polynomials. Diagnostic feedback is provided in
 anticipation of the most common errors. The "Calculus . Basic Skills II" lesson
provides drill in elementary anti-derivative problems. These problems are divided
mto groups that deal with concepts like monomials, polynomials, and signed
exponents. Figure 80 illustrates a test on exponentials. Students are given two tries

~on each question and are considered to have mastered a topic when they attain a

- score of eighty percent.

QUIZ
EXPONENTIALS

PRACTICE
POLYNOMIALS

QUESTION 1
QUESTION 1

Give the anti-derivative for
Give the derivative for
5 w s -6e®t
we 7t
dusdt <y 7t5/6 dusdt <) -48e%t no

dt o /6 no
You have one more try,
You've found the anti-derivative!

SHIFT-BACK to abort quiz

SHIFT-BACK to return to index

Figure 79. "Calculus Basic Skills L" by Figure 80. "Calculus Basic Skills IL" by
Morris W. Brooks. Copyright® 1978 by Morris W. Brooks. Copyright® 1978 by
- the University of Delaware. the University of Delaware.
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Another honors use of the PLATO system is exemplified by a ten-minute film created

by a student while working with a professor on a research grant. Entitled "Four-
Dimensional Rotations,” this film  uses PLATO

, graphics to illustrate complex
mathematical ideas by showing photographs of shapes and functions rotating on the
screen. Figures 81 and 82 show a hypercube and a hypersphere, both of which are
rotated i the film.

\
é“. \
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SRR \
N
\
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& | (e
N /] H D -l;.::_

Figure 81. "Four-Dimensional Rotations,"  Figure 82. "Four-Dimensional Function
by Paul E. Nelson. Copyright® 1980 by Plotter," by Paul E. Nelson. Copyright®
the University of Delaware. 1980 by the University of Delaware.
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Human Resources

The faculty of the College of Human Resources has been extremely active in the
field of CBE and is taking advantage of the teaching and research potential of the
PLATO system. Microcomputers are also being used. Activities in each department
are discussed in turn as follows.

Eo'od Science g' nd Human Nutrition

In the area of nutrition, lessons are being developed on the PLATO system that deal
with weight control and nutritional management of diabetes mellitus. The weight
control lessons discuss the metabolic basis of weight control and the short and
long-term implications of hazardous dietary regimens. The nutritional management
lessons allow students to calculate the energy needed for a hypothetical patient so
that they can plan the patient’s diet. The chart in figure 83 shows how students
calculate the amounts of various kinds of foods in terms of carbohydrate, protein,
fat, and energy content, according to the energy requirements of the patient.

A series of lessons dealing with the metabolism of carbohydrates, proteins, and fats
is also being developed. Students review steps in the metabolic pathways for the
major nutrients, with an emphasis on hormonal, enzymatic, and substrate regulation.
In figure 84, a student has correctly answered a question on regulation of the
reaction catalyzed by glycogen synthase and is about to add this information to the

«[1+4] Linkages

Carbohydrate . Exchange |[®of

C r ) 4
keal
(D) balance: Group . ex. | @ | @ [ @ [*8 LoP ,_
1. Milk n s| ox| 4# 5| ass3 . ngcm
primer
N | 2 %1 2 ves Bl 2] s 4] s s
“\: ; ) Jo.Fruit & 2] 25 #| 5| es LOP-Glucose
- Brea 121 PP; Lylyl-
Recquired: ‘ d ' . ! wu:?n:f:rou
. 214 g 5. Meat & . o
) u=-1-P
/ \ 6. Fat > [} ®
3 6 4 ™ phosphoglucomutase
. TOTAL 9E| 44 5} S3 glucokinase
28 7% Glucose mmm—n .\ Glu-6-P
< Required 214| 59| sS2| 1360

How many grams of carbohydrate must be provided '
by the bread excharnge group in order to fulfif What hormone, present in the fed state, induces this

the carbohydrate requirement? . resction that is catalyzed by glycogen synthase?
) .
insulin

Correct. Press to add insulin to the diagram.

- Figure 83. "Use of the Exchange System  Figure 84. "Carbohydrate Metabolism,

in Meal Planning," by Leta P. Aljadir, Part II - Glycogenesis/Glycogenolysis,"

~ Jeffrey B. Snyder, Evelyn V. Stevens, and by Leta P. Aljadir, Kathleen C. Fanny,

. Miriam Greenberg. Copyright® 1986 by Miriam Greenberg, Evelyn V. Stevens,

_ . the University of Delaware. -and Kathlecn D. Troutman. Copyright®
R S ' :.1986 by the University of Delaware.
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diagram. Figure 85 shows the final diagram for the metabolism of glycogen, which is
the stored form of carbohydrates in humans.

Students are. using the IBM PC to run programs such as "Nutritionist IL" "West
Nutrition Analysis Program," "Nutrient Tracker," "WordPerfect," and "Lotus 1-2-3.
"Students also use an Apple program called "Eat Smart." Published by Pillsbury, the
"Eat Smart” program allows students to enter their diets and then proceeds to
analyze the diets, informing students when essential nutrients are lacking,

GLYCOGENESIS GLYCOGENOLYSIS
n = muscle ' Glycogen
L = liver P,

branching

snIyne
o[ 1+4] Linkages lsnnspuamsi(n)
=

®
primer synthase (_)Q L)

PPi urldylyl=
tronsferaose free
@ glucoze
Glu-1-P
® haxokinose (M) phosphoglucomutase
—l—i glucokinase (L)

Glucose ————m—=— Glu-6-P
glu-é-phosphatase (L) J’

GLYCOLYSIS | = lLactate

Press @I to continue.

Figure 85. "Carbohydrate Metabolism, Part
1I-Glycogenesis/Glycogerolysis," by Leta P.
Aljad};r, athleen C. Fanny, Miriam Greenberg,
Evelyn V. Stevens, and Kathleen D. Troutman.
Copyright® 1986 by the University of
Defaware.
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Individual and Family Studies

'The Computer Active Preschool Program (CAPP) is designed to develop a model for
the orientation and use of computers as interactive instructional tools for use with
preschool children. A primary objective is to integrate the computer into preschool
classroom activities. Visual aids and related classroom materials have been devel-
oped to introduce young children to computers.

As part of the CAPP program, two computer camps are held each summer. Three
major goals are to provide the following:

-a developmentally appropriate computer experience for young children

-a high quality computer education program for inservice and preservice
teachers

-a research site for faculty, staff, and graduate students.

As part of CAPP, children (1) learn to use a variety of microcomputers and
peripheral devices, (2) develop beginning keyboarding skills, (3) learn to use
computer software that is developmentally ~appropriate, and (4) receive an
introduction to LOGO programming and word processing. Children are also exposed
to general computer concepts through interactions associated with everyday events
in their environment.

CAPP is on the leading edge of exposing young children to computer technology. By
emphasizing the use of the computer as a means of creative expression, it is hoped
that the program can continue to lead the way in exploring new avenues in which
young children can benefit from computer technology. With this in mind, the CAPP
curriculum is being expanded to incorporate the computer as a tool. This includes
its use in the areas of art, music, animation, programming, and writing. The use of
computers in_conjunction with video technology is another means of creative
expression CAPP hopes to explore with young children.

Textiles, Design and Consumer Economics

A series of eight clothing construction lessons is being developed and revised.
Topics include metric. measurement, body measurcment, pattern measurement, ease
requirements, alteration practice, fitting,” determining pattern size and figure type,
and determining needed alterations.
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One of the criteria in lesson development has been to make full use of the special
features of the PLATO system. PLATO’s graphing capabilities are used in many of
the clothing construction lessons, including the lesson on body measurement. Figurc
86 shows how the student is presented with a line drawing of a male or female
figure with three sets of points. The student is asked to specify the correct sct of
points for a given measurement. The student may press HELP to clarify the location
of any measurement. The student’s answer is judged correct or incorrect, and
meaningful feedback is given when errors are made.

Which set of points marks the location for
measuring the front waist length over chest? ¥
Press 1,2,3 or °n" for ‘none’,

Preas HELP for messurement definitions,

Figure 86. "Body Measurement," by David
G. Anderer, Kathleen Bergey, Dorothy
Elias, Frances W. Mayhew, Bonnie A.
Seiler, and Frances Smith. Copyright®
1977, 1978, 1979, 1980 by the University
of Delaware. :
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The Consumer Economics project has completed a "Consumer in the Marketplace"
ackage of thirty-two lessons that focus on (1) the process of efficient consumption,
2) the analysis of income generating alternatives, and (3) the study of expenditure
atterns of today’s consumers for maximizing satisfaction. ~ Sixteen PLATO Learning

anagement (PLM) lessons interact with sixteen TUTOR lessons and test student
knowledge of subject content. The target population consists of college sophomores
and juniors.

Each program presents an important consumer economic concept. For example,
figure 87 shows how the rationality lesson illustrates planned behavior during the
purchasing cycle. The intelligent use of the four processes of rationality--inquiry,
valuing, decisioning, and acting--result in efficient consumption.

In figure 88, the transfer of income lesson analyzes consumer behavior; the graph
shows the relationship of expenses and income to an individual’s age. Other lessons
in the package cover consumer education topics such as information gathering,
decision matrix analysis, the consumer price index, the time-probability concept,
sovereignty, opportunity cost, investment in human capital, consumer delivery
systems, the optimal consumption stream, and the concept of product liability.

|[5. e raTmneLTTY MooeL ]
¥-';LE93 OF RATIONAL DECISION-MAXING AGE-EARNINGS PROF ILE

You have just been shown that the requirements of
rational dacision-making are CERTAINTY, SOVEREIGNTY,
ORSANIZATION, and INFORMATION. There are many models
which attempt to describe the process of rational
decision-making. .

CERTRINTY

/ _—
Expenses e I

Exceed
m
/ Expenses
L

. e . = Income
SOVEREIGNTY INFORMATION ] 18 28 38 48 58 68 78
= T

nNID®$Irrooc

Most consumers have more expenses than income
during the early stages of the life cycle

— (between birth and age 38) and after retirement
(age 65 or 78 on).

ORGRNIZATION ' Press NEXT.
Press NEXT to continue.

Figure 87. "Consumer in the Marketplace Figure 88. "Consumer in the Marketplace
Topic: Rationality," by James Morrison. Topic: Transfer of Income," by James
Copyright® 1986 by the University of Morrison.  Copyright® 1986 by the
Delaware. University of Delaware.
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"Consumer Financial Management" is a simulation of financial planning in which the
student -assumes the role of a certified financial planner. The student interviews a
client and assists in the development of a personalized financial strategy by applying
ten personal finance principles. Student progress is recorded in order to evaluate
- the financial strategy.

Consumer economics majors in Advanced Financial Management used "Financial
Cookbook" on the Apple to consider tax, mortgage, interest rates, IRAs, and other
iinancial variables in evaluating long term implications for financial planning. Figure
89 illustrates one of the "recipes" from "Financial Cookbook." The program allows
the student to determine how much money would be left after paying taxes and the
early withdrawal penalty if funds were withdrawn from an IRA before reaching the
age of 59 1/2. In figure 90, the program calculates how much life insurance is
needed in order to provide beneficiaries with replacement buying power for some
number of years after the insured’s death.

In like manner, students in Consumer Financial Management used faculty-adapted
versions of Lotus 1-2-3 on the IBM PC to practice long-range family financial
planning; one unique adaptation included figuring in the cost of raising children.
Using the computer to do the computations, students in both courses were free to

explore a variety of "what if" conditions and implement financial planning decisions
accordingly.

Other applications of Lotus 1-2-3 allowed students to sct up, monitor, and evaluate
personal financial analyses. For Housing students, the program was used to tailor
case studies of applications to purchase a house. iguring in such factors as
affordability criterta and comparable mortgage plans was an integral part of the

exercise.
17 How Much Life Insurance You Need
FINDS LIFE INSURANCE NEEDED TO FROVIDE
16 Early Withdrawals from an IRA STEADY MONTHLY EUYING FOWER
FINDS TaX AND PENALTY ON EARLY IRA INITIAL MONTHLY INCOME $ 13500
WITHDRAWAL YEARS TO RECEIVE INCOME 15
INTEREST RATE EARNED 7% 7
INITIAL IRA BALANCE $ 19000 COMPOUNDING PERIODS 265
— INFLATION RATE % 2.5
AMOUNT YOU NEED # 43500 MARGINAL TAX RATE % 22
MARBINAL TAX RATE % 30 ‘
- INSURANCE NEEDED ..... eeee BR2LT793
‘AMOUNT YOU MUST WITHDRAW .. $ 7500
PENALTY +ouuavnarearonerees $ 7500 TOTAL WITHDRAWN o vueuenaons $224702
INCOME TAX seescnnsnaansens B 2250 INTEREST EARNED «.veuevnons H$1243790
AMOUNT LEFT TO SFEND ...... $ 4500 TAXES PAID seeeserncesensaaae $ 276806
ENDING IRA BALANCE +voeewes. @ 11500 || —==——- WITHDRAWAL §~———~—
YR MONTHLY ANNUAL TAX FD BALAMNCE
1 $ 1500 $ 180OG0 $ T2BO $Z0742F
2 ¢ 1538 & 18450 § T175 $200232
T % 1576 $ 18911 + TF0S57 $192160

Figure 89. "Financial Cookbook," by Figure 90. "Financial Ccokbook," by
Electronic Arts. Copyright® 1984. Used Electronic Arts. Copyrighi® 1984. Used
with pqm_lission. ST I ,

with permission.
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Students have also benefited from a series of lessons in Architectural Drawing.
Figure 91 shows a display from a lesson called "Sketch Lines." Other Iessons deal
with architectural lettering and dimensioning. Interior design majors apply these
lessons to the drawing of floor plans, elevations, section views, and perspectives.

| 2. DEFIN!TIONS/E\(H‘PLESI

LU

A

Which line would you like to learn about?

>a
OUTLINE
An outline (sometimes called an object line
or a visible line) is a thick, contimuous
line. Edges which may be seen in a view of
an object are represented by cutlines.

Press: NEXT to choose another line
SHIFT-NEXT for the next drawing

Figure 91. "Sketch Lines," by Louisa Frank;
Revised by Laurie Gil and programmed by
Wayne Boening. Copyright® 1984 by the
University of Delaware.
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Lapguages

The Dep'artfnent of Languages and Literature has developed two kinds of lessons.
First, there is a Substitution Drill and an Underliner lesson that can be used for all
foreign languages. Each package has its own editor and driver. Second, lessons

have been written for specific foreign languages, namely, Latin, Spanish, and French.

. Substitution Drili

The "Editor” in the substitution drill package guides teachers through the steps of -

- creating their own curricula of drills. Without a knowledge of programming or the
benefit of a programmer, the teacher can insert drills in almost an alphabetic
language. Figure 92 shows a drill written by a teacher of ancient reek. The
computer has separateé the teacher’s sentence into a column of words and indicates
what the student should do with the sentence. The third word is underlined to show
that the student will be asked to substitute a different word. Boxes are put around
words the siudent should change grammatically as a result of the substitution. In
the completed drill the model sentence is shown, with an underlined word and the
word (in brackets) that the student should substitute.

Underliner -

A general-purpose editor in the Underliner package allows the instructor to enter a
foreign-language passage and its English transletion. The program guides instructors
through the text, allowing them to underline each word or phrase in turn, specify its
English equivalent, and append a comment. When the students use the lesson, thev
may indicate any word by underlining it; the related words of the foreign-language
phrase are then highlighted, as is the English translation, and the instructor’s
comment on thai word (if any) is displayed. When ready, the students proceed to a
quiz in which werds are omitted from the passage at random and must be filled in,
as shown in figure 93.

@] copol Eran las diez de la mafiana cuando llegué aqui, Hacia
mal tiempo--estaba lioviendo. Yo queria estudiar nuchas
ol ot cosss, Yo comarnzaba mi carrers con mucho entusiasmc por
jaa cierzas. Yo claramente la orgamizacién
© Epxovrer del munds, Las clases eran dificiles y no

——— ) enténder el calculo; por ¢so sabia que tenia que cambiar

D Sore Wal F AR words will change? m .
! SR wor w nge’ Entonces, i1ba a eatudiar la historia porque m= decian
'-"’@_‘___:I . que més fdcil, En efecto, e~a méa dificil,
] - Put boxci around them, Yn creia que era - encontrar uyr ruevo
\ campo. Estaba nerv . Und i
w0 i Car.7ul! You only uant words that are e Mrviere, Hescitr? 1o me outta” estudiar
@ v grammatically forced to change, by the Acababa de leer un articulo + sirugia '
changes the student was told to moke., cerebral, lo que me hito cambiar de §'.
n oruv (Also include worda that don't always 20y un cirujano famoco
. change. UWords with no markings should
() xwpwv

never charge in this drill.)’”

NEXT whén done,

EXAPLE:

I'm surae =he(mﬁ£)ucﬂlom.
{ they])
ANSLER ’

QUESTION:
H

Type the miasing word at the arrow or press HELF?,

Press SHIFT-BACK to leave the quiz.

I'm sure they knou their conjugatiorn.

Figure. 92. ;"Substitution Drill Editex," Figure 93. "Underliner," by Themas A.
by Dan Williams. _Copyr%ht_@q1977,- 1978, Lathrop, George W. Mulford, Eilven

1979 by the University of Delaware.. - = Kaspép, and Craig Prettyman. Copyzight®
p iyl ot ) G 64 % 1986 by thc;U|1ivchi.ty of Delaware. .. ..
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Spanish

A thirteen-lesson package has been developed for use with the Spanish text
iEsparioll Lengua y cultura de hoy. Each lesson is a drill that deals with up to five
areas of grammar. Most lessons end with a quiz. Figure 94, from lesson five, shows
a mouse. (el raton) behind a chair (la silla). The student must decide where the
mouse is In relation to the chair. In this case, the student has typed the correc:
Iesponse, but has forgotten the accent on "esta." The feedback includes help on
which key will produce the accent.

French

The French language project develops lessons that emphasize three approaches to the
study of language: vocabulary, verbs, and word order. Each approach is discussed in
turn as follows.

The first-semester French course has been revised to emphasize vocabula
acquisition, reducing the previous emphasis on gramme:. Students must pass PLATC
vocabulary lessons in order to complete the ccuis  The lessons rely on the
computer’s record-keeping ability to inform studenis - ¥ e words they have mastered
and which words need more work.

To study the vocabulagy, students choose one of three methods. The first method is
illustrated in figure 95, where the student correctly identified one of 140 pictures
created for this Iesson.

LIST e2 ACTIVE

|_A. ¢ Dérde esta ...? ]

words to study with pictures
words left to study
enswered correctly on the first try

Nao

(Dénde estd «l ratén?

> Eata detras de 1a silla .

Check your accent marks,
Use the 7 key for ‘.)

k, 4

Qu’est-ce que c’est?

C'est » un arbre

Answer this question, or press:
DATA for Erglish,
HELP for one letter at a time.

Press ELP at any time for'z st of prepositions
r#l tips on answering the questions,

—_——

Figure 94. - "IEspafiol! Lengua y culturade Figure 95. "Les quatre cents Mots: 400

hoy 5," by Thomas A. Lathrop, Eileen Frensh Words," by T.E.D. Braun, Vickie

Kapp, and = George W. Mulford. Gardner, George” W. Mulford, Charles

Copyright® 1981 . by the University of Cofiings, Mark Baum, and = K. Jones.

Dera_ware. B Copyright® 1985 by the University of
Delaware.
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The second method is based on an earlier PLATO lesson written by Professor John P.
McLaughlin of the Department of Psychology. The student is asked to arrange words
on the screen by touching them. Because Professor McLaughlin’s work confirmed
earlier research showing that grouping together words of similar meaning is an
effective way to remember them, the student is encouraged to arrange the words on
the screen so they "make sense." After completing an arrangement, the student must
recall the words and type them. Figure 96 shows the exercise almost complete; the

blank lines show where the words not yet remembered belong.

" In a third method, a French sentence with a missing word is shown to the student.

At the same time, a random-access audio device speaks the completed French
sentences through a set of headphones. The student must listen to the recording,

identify the word, and type it correctly.

A "French Verb" lesson drills students in verb conjugation. The instructor enters up
to 300 verbs arranged in up to sixty chapters. Each chapter covers a single tense or
contrasts two tenses. Students use the instructor’s chaj:ters or make up their own.

Students who do not know the answer have access to several kinds of help. Figure

97 shows the choices available. The choice "rules for forming the present

subjunctive" stzps the student through the rules and then provides an animated
display of the construction of any verb the student chooses. This is made possible
by a;knowled%e base that covers all the rules of derivation of stems and endings.
To animate the display, the lesson draws upon these rules, detects any point at
which the particular verb is an exception to a rule, and explains both the rule and
the exception to the student. :

Varb: venir TOUH HEFE
Type a word and press NEXT. Keep doing that until Tenase: present subjunitive FiR
you can't remenber any more words, Then presa LAB, ellas TPAISLAT 1NN
» vert HELP on venir in the present subjunitive ]

charbon 1. PRINCIPAL PAPTS of verdr
golit rouge face
gorge 2. STENS of venir in the B
present sub)junctive i
e Pleu 3. ENDINGS for the !
presant subjunctive
|
4. PULES for forming the *
i fresant subjunctive !
jardin &tre petit ) |
S. EXAPLES of sentences w2ing the \
arbre continuer * presant subjunctive .
i

Chanea s categary ko rondar oF
press BACK to returm %4 ur work.

Vo must o 1L T LTS,

You have 81% correct; cvu need &0 have 387,

. Delaware.

Figure 96. “"Les quatre cents Mots: 400 Figur‘e 97. "French Verbs," by T.E.D.
French Words," by T.E.D. Braun, Vickie Braun, George W. Mulford, Vickie

B Gardner, - George  W. Mulford, Charles - Gardner, and Sharon Correll. Copyright®
.Collings,»._fMark-,Baum, and. K. Jones. 1985 by the University of Delaware.

Copyright® 1985 by the University of

R

N )
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~ "Touché" is a word-order lesson that uses the touch panel to help students learn
French word order. Figure 98 shows how "Touché" presents the student with all of
the words of a sentence displayed in a scrambled manner in a vertical column. The
student {s asked to touch the words on the screen in the proper order, building the
correct sentence word-by-word. As the student touches the words, they disappear
and then reappear at the top of the screen, as long as the student continues to
touch: them in the correct order. *¥hen the last word has been touched, an English
translation appears at the bottom of the screen. If the student makes a mistake by
touching a word out of order, the s:reen goes blank, and the whole sentence
reappears in a newly scrambled order. Using this simple procedure it has been
possible to design exercises covering many of the difficulties encountered in the first
two years of French. To correctly complete the sesntences, the siudents must
recognize parts of speech, verb agreements, different types of object structure, and
the grammatical function of each noun or pronoun. An explanatory display preceding
each exercise points out the rules governing the particular word order problem being
drilled; the student can recall that display along with the completed correct sentence
and its English transfation at any time by touching the HELP box. .

©: 5,08,8
ce soir

sortir

envie

tu

Figure 98. "Touché: A French Word
Order Touch Lesson," by George W.
Mulford and Dan Williams. Copyright®
1981 by the University of Delaware.

O oot 187
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Latin

Of the six-lesson Latin curriculum developed for PLATO from 1977 to 1986, five
programs have been converted to run on Apple 11+, Apple Ile, IBM PC with Quadlink
board, Franklin, and Bell & Howell microcomputers.

Routines written for the PLATO system enable all five Latin lessons to inflect the
variable parts of speech. This tec nique permits flexibility of responses to student
errors because the lessons "understand” the structure of Latin forms. Figure 99 shows
a display from "The Verb Factory." The student tried to write the Latin translation
of the phrase "you (singular) are well." The typed form "valetis" was judged correct
in stem and.tense/mood sign, but wrong in its personal ending. Whenever students
have severe difficulty in getting the right answers, the lesson takes them through a
checklist of grammatical components to help isolate any problems, and the "Verb
Factory" manufactures the correct verb form, one part at a time. This diagnostic
lesson is paired with a verb-form game, "Cursus Honorum," which builds skill in
producing and parsing verb forms. The content and skill level are set by the
student, a feature that permits continued use of the lesson throughout the year.

A third lesson, "Mare Nostrum," applies features analogous to those in the verb
lessons to noun-adjective phrases, and a fourth lesson, "Translat," handles sentence
translation. For any word from the 180 sentences in the "Translat" data base, the
student may interrogate the computer to learn the dictionary entry, the English
meaning, the grammatical form, or the word’s function in context. Thus freed from
the task of juggling dictionary and grammar books, the student concentrates on the
translation process itself. ’

In figure 100 from the fifth lesson, "Artifex Verborum," the student practices
analyzing the words in Latin sentences. After correctly parsing the first six words

18 more to do! Touch ident1fying boxes, then ARTIFEX. ®3 of 18011
Iy
TBPE] nilites celerrime
militem
hy Right ¢ . discessuron esse.
. derencas] What personsrumber? ¢
vale spesese Noun Pron Adj Verb Adv Prep Con) Int
Write in Latin: ,l'{Lﬂ'SMON_"( 1 SING 2 SING 3 SING D D D E]
‘NURBER’

Simple Infin Gerund
valetin nont

To try writing the

verb again, piress IMPERS FUTURE
BACK -

Fem Maac Neut Si Plur

RS _um__reer O 6 0/a8 O

ACTIVE  PASSIVE  PASSIVE Nom  Gen  Dat  Acc bl

= s

Press DATA Not close enough. . Press HELP for
for a hint Press NEXT and try again, an explanation
on the word. of the lesson.

Figure 99. "The Verb Factory,” by Gerald  Figure 100. "Artifex Verborum: An

R. Culley. Cop?'right‘@ 1978, 1980 by the Exercise in Latin Sentence Analysis,” by

“University of Delaware. ‘ Gerald R. Culleilj Copyright® 1330 by
S the University of Delaware.
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in this sentence, the student encounters "milites" and identifies it correctly as a
simple -noun, but then touches boxes to. mark ‘it as masculine singular accusative,
which is incorrect. The lesson illustrates the error by computing and then dis laying

- the masculine  singular "accusative of the word below the %orm the stufent is
analyzing. . All of the lessons in the Latin scries can be edited by an instructor
without programming knowledge. . :

Developers found it necessary to program two utilities to aid in the conversion of
the PLATO materials to the Apple. The first utility allows the programmer to
recreate the original PLATO display within the specifications of the Apple screen as
shown in figure 101. The secon utility provides the programmer with the capability
of translating TUTOR into BASIC code, as demonstrated in figure 102. These
utilities: have saved approximately one-third of the time needed for lesson conversion.

The ASPIe versions of the Latin lessons use a specially designed 1 ght-pen to simulate
PLATO’s touch capability. The light-pen is accurate, quick, and f~2s the user from
complicated keyboard input. In the winter of 1985, students us.? the Latin Skills
Package on the OCBI Apple network. Further information a"» Yatin Skills is
contained in the Publication and Products section of this report.

NAHESET: ascd LESSON: cursus PAGE:

Klineat 999 l-m:IN‘leR'leGGH,l:PO(ESS.l7:CPLLll!2xPRINT CHRs (12)
Ylinest . ) 1818 REM PAGE 1
1829 HTMZHVTM!:PRINT‘CG&L'
1838 HTAB27:VTABS 1PRINT *PRAETOR "
. 1848 HTAB1BIPRINT*AEDILE"
NSRRI IS TS TR N AN RS I NI 1858 HTABE: VTAR6 1PRINT *QUAESTOR"
cerkon . 1368 HTAB?7 1 VIAB4:PRINT® HILITUN"
s] ., Cusuy 1878 HTABB: VTAB I : PRINT "TRIBUNUS
ardron otTch 1888 HTAB181VTAB2:PRINT*CENSOR®
AEgiLe 1698 HTABL9:VTAB41PRINT 2001
T 1185 HTAB181VTAB 1Y PRINT* CLRSUS
1931 4 HTMIB:VTMIZ:PRINT'W'
A Legin Uerb Land : 1128 HTAB12:VIABL4:1PRINT A Latin Verb Game®
srdld ciling . 1130 HTAB28:PRINT *by*
1148 HTAD1 31PRINT *Gerald R. Culley®
Coyniphty 1981, U904 by the T 1158 HTAB16:VTABI9IPRINT "
r anervad, 1168 HTPO7:VTP6|9:PRINT'Copyright 1983, 1984 by the*
.1 " 1178 KTAB7:PRINT" Univeraity of Delaware. =
[) 121 2 4 2 3 E 1188 HTAB7:PRINT" Rll rights reserved. *
: 1198 HTABB: VTABZ 4:PRINT*Press RETURN to continue. *
. ' 1208 r—PLonn,eeTOnn.sero:7l.xul’0n4.ln‘rou4.se
Press: LAB to move cursor; i)nsert; a)dd; mlove; 1218 GET A8 1 PRINT CHRS(12)
e dit; delete; o) omment; COPY-copy & page; 1220 REM PRESS NEXT TO SET NCW LIMITS.
plointi Dine; blox; o)circle; DATA-grid .
s)move forward | page -)move back 1 page

F

o Y
IEENSERNERRRISNINNT]

Figure 101. "Micro Script Converter," by Figure 102. "Micro Code Converter," by

‘Louisa Frank. Copyright® 1983, 1984 by Graham Oberem and Louisa Frank,

the University of Delaware. . Co yrlight" 1983, 1984 by the University
- of Delaware.
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The nio_st recent PLATO lesson, "Lector.” js a tool for analyzing Latin sentences.
Students choose  a topic such as "nouws," “pluperfect tense," "appositives,” or
"indirect questions" for study. The lesson presents questions from a data base of 400

_sentences and asks the student to identify parts of speech. In figure 103, the

student has wrongly identified “oratorem" as a direct object. The lesson knows the

syntax of each word in the data bese and explains the error.

Yarget: [ENERININOONN 2 of 4/Chapter VI
$

Morte tyranni runtiata, quisque se ad oratorem magna

spe vertit,

NEXT moves the arrow forward a word; BACK moves it back.
Move it to a direct object, then press LAD. :
Press SHIFT-LAB when you have found all target items.

Yes, it's accusative case, but not a direct object.
It's the object of the preposition ad.

Press SHIFT-NEXT to Press SHIFT-BACK
skip this sentence. . for the index.

Figure 103, “"Lector: A Tool for Latin
Sentence ~Analysis," I‘?, Gerald R. Culley.
Copyright®1985 by the University of Delaware.
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Library o
The"library has developed a packége of five PLATO lessons that teach basic library

research skills to University of Delaware students taking freshman English. The
lessons replace lectures that were Freviously given by reference librarians. Each
lesson consists of a tutorial with built-in drill and practice. A forty-question multiple

choice test covers the content of all five tutorials.

The first lesson, "Card Catalog," explains how the card catalog is used to locate
books by author, title, or subject. is lesson also discusses the use of the Libra
of Congress Subject Headings in determining appropriate subject headings to be used
in the card catalog. Figure 104 shows a summary of the search strategy for locating
'books in the library.

The second lesson, "Periodical Indexes," d.scusses: eriodical articles as a source of
information and teaches the use of various periodical indexes to find articles on
specific topics. This lesson also introduces  the student to the University of

elaware Library’s serial records catalog. Figure 105 shows part of an explanation
of the contents” of a holdings card; the student is shown how to interpret the
information on the card in order to locate the periodical in the library.

SEARCH STRATEGY; SEARCH STRATEGY: . Here is an example of a HOLDINGS CARD:

for locating books for locating books <
by author or title. by mubject. 1 Journal of foplied Phyaica
. J687
41 | 1978 S1 | 1988
H 42 971
. 49 1972
) 4 . 44| 1973
: 45| 1974
Any time you MAIN CARD CATALOG 46 | 1978
need further 471 1976
EEEE 46 | 1977
help in pour DEeEg 49 | 1978
research, 06050 : S8 1979
consult a
. reference
librarian, :
TE st The holdings card containa;
Press [€x] to T ! THE TITLE OF THE
return to the . AR © MAGAZINE
index.

Press @

Figure 104. "Card Catalog," by Patricia Figure 105. "Pericdical Indexes,” b
Armnott, Patricia  FitzGerald, Lynne Patricia Arnott, Patricia FitzGeral ,
Masters, Jeffrey .Snyder, %lnthia Parker, Lynne Masters, Dawn Mosby, Cynthia
and Deborah E. Richards. 0}) right9981, Parker, and Deborah E. Richards.
1982, 1983 by the University of Delaware. Copyright® 1981, 1982, 1983 by the
: ~ University of Delaware.
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The third lesson, "Newspaper Indexes," discusses newspapers as a source Of
information and explains the use of newspaper indexes. An example of a drill on the
Earts of a _citation found in a newspaper index is shown in figure 106. The student

as misinterpreted the abbreviation for the length of the article as part of the date;
appropriate feedback is given, and the student is asked to fix the incorrect response.

The fourth lesson, "Government Documents,” discusses the types of information
published by the U.S. Government and explains how to locate this information by
using government documents indexes. Figure 107 shows a drill on the parts of a
citation taken from the Monthly Catalog of United States Government Publications.
The student must identify an element by typing the number of the arrow that points
to it. If the student makes three incorrect attempts, the arrow of the correct
response will flash on and off.

H?rq is an example of & citation.from the New York Here is an example found by looking up the subject heading
Times Index, 1988, found by looking up the tepic Kineaiology in the Monthly Catalos. :
WOMEN-UNITED STATES
1!-93'71——(:) @
WOMEN-UNITED STATES LC 33.18: 75-11
United States. Library of Congress. Science and
Technology Division., Reference Section,
U.S. Pppeals Court upholds Federal - \@
Judge Elmo B, Hunter ruling that National Kinesiology”/ compiled by Kay Rodgers.-~ ‘/®
Organization for Women is within its rights Washington: Library of Corgress. Science and
in promoting economic boycott of Missouri Technology Division, Reference Section, 1975.4—®
because it has not approved propesed equal O
rights mndnent ), MHr 29, 1V, 631 @\:x p:t 27 em. LC science tracer bullet:TB 75-11)

1. Human mechanics— Bibliogrephy 2.Kinesiology-
TYPE the letter of the correct response. Bibliogrephy I. Rodgers,Kay: H. Title II. Series

What is the date of the article? » a no
a) (8 Mr 29
b) Mr 29, IV . From the document citation above, find the following

c) IV, &1l pieces of information and type the number of its arrow,
) 631 ENTRY NUMBER
e Mr 29
1 ok
This is a combination of the length of the article
and the date, Press [Ex] to try again. That is correct!
Press [mx]

Figure 106. "Newspaper Indexes," by Figure 107. "Government Documents,"
Patricia Arnott, Patricia FitzGerald,- by Patricia Arnott, Patricia FitzGerald,
Lynne Masters, Amy Sundermier, Jeffrey Lynne Masters, Ivo Dominguez, Jr., and
Snyder, and Deborah E. Richards. Deborah E. Richards. Copyright® 1981,
Copyright® 1981, 1982, 1983 by the 1982, 1983 by the niversity of
University of Delaware. ‘ Delaware.
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The library has converted "Periodical Indexes," "Newspaper Indexes," "Government
Documents Indexes," and "The Card Catalog" to run on the IBM PC. Items specific
to the University of Delaware Library have been removed so the lessons are
applicable to virtually all college and university libraries.

The fifth lesson, "Locating Library References," is specific to the University of
Delaware Library. It gives information on the physical location of books, periodicals,
newspapers, and government documents. Each section of the lesson uides the
student through a step-by-step process for locating these materials in the library.
The final step in finding books n the library is illustrated in figure 108.

The forty-question multiple choice test includes information from all five tutorials.
The student answers the questions by tcuching or typing the letter of the correct

. response,

Four PLATO lessons have been developed to teach upperclassmen how to use the
citation indexes. The first lesson, "Using the Citation Indexes," explains the concept
Of citation indexing and some of the features common to all citation indexes. Figure
109 shows an explanation of the parts of an entry in the Source Index.

Here is a sample entry from the Source Index:

SWLZBACH, 5 SNOW J HOLM vA

PREVENTING MENTAL RETARDATION ASSDCIATED WITH
GROSS DBESITY IH THE PRADER-WILLI SYNDRONE
PEDIATRICS 66(s):ERRRY o9 | 11R
UHIV. HASHINGTON CTR CHILD DCVEL DPHENT & MENTAL
RETARDAT, SEATTLE WA 98195 usa

LOCATION CHART

==

!

. BISTRIAN BR 77 NEN ENGLAND J MED 196 744
. e . DUN He 68 ACTA PAEDIATR SCAN § 186 2
Take your book to the circulation ’ HaLL 8o 7z J PEDIATRICS 51 286
desk on the first floor to check H
it out,
H Each entry in the Source Index includes these elements:
If you don't find *he jtem
you're looking for, the print- H
out at the circulation desk CIRCWATION DEsK . © L] AUTHOR | [ e [nureer oF rererences |
will tell you if it is on H
reserve, at the bindery, or I b COAUTHOR I l f * I
lost, If it is checked out, I I ¢ l 2 [ ~THOR'S fooRess

: [
the date it will be returned -
ia indicated, - < ARTICLE TITLE [ & [ Aumor's rerereces |
Press [€5] to contirue. . I d l JOURNAL, CITATION I .

These are the page numbers c;n which the article appears,

Press NEXT,

-Figure  108. “"Locating  Library 'Figure 109. "Using the Citation Indexes,"

References," by Patricia Arnott, Patricia by Patricia Arnott, Margaret G. Bronner,

FitzGerald, Lynne Masters, Mark Baum, Jack W. Levine, Jack O’Gorman, Deborah

and Cynthia. Parker. Copyright® 1981, E. Richards, and Patrick J. Mattera.

1982 by the University of Delaware. l()30{)yright© 1985 by the University of
claware.

FRANT 1_73




134

The second lesson, "Using the Science Citation Index," describes the organization and
content of the Science Citation Index®. Scveral strategies are presented for using
the index to find articles in a science-rclated subjcct area. Figure 110 shows an
explanation of the Permuterm Subject Index.

The third lesson, "Using the Social Scicnces Citation Index," presents strategies for
using the index in find articles in the social sciences. An explanation of the threc
major sections of the Social Sciences Citation Indcx®is illustrated in figure 111.

I How to locate articles by subject | Source Index

|
ot The Source Index lists, alphabetically by
author, everything published in the journals
The Permuterm Subject Index, a part of covered by the index during the time pericd
SCI, enables you to find articles on indicated on the cover of the index.
a topic using a subject approach.

nmoxcown

c
1
T
A
T
1
Q
N

Citation Index

‘T

The Citation Index lists, alphabetically Ly
author, everything cited in the journals
covered by the index during the time pericd
indicated on the cover of the index,

The Permuterm Subject Index can be particularly useful to
locate articles if one of the following conditions exists.

TOmADA=O

+ Your topic is very specific and narrowly
’ defined. This kind of topic will often appear
in the titles of scientific articles.

Permuterm Subject Index

e You want to link key concepts in a way that is

The Permuterm Subject Index preovides subject
not done in traditional subject indexes,

access to the articles listed in the Source
Index.

[M-~4 I DMD

Press NEXT to continue, Press NEXT to continue.

Figure 110. "Using the Science Citation Figure 111. "Using the Social Sciences
Index," by Patricia Arnott, Margaret G. Citation Index," by Patricia Arnott,
Bronner, Jack W. Levine, Jack O’Gorman, Margarct G. Bronner, Jack W. Levine,
Deborah E. Richards, and Dorothy Jack O’Gorman, Deborah E. Richards,
Colburn. Copyright® 1985 by the and Dorothy Colburn. Copyright® 1985
University of Delaware. by the University of Delaware.
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The fourth lesson, "U§ing the Arts & Humanitics Citation Index," explains how to
find poems, short stories, music scores, or articles. Fiiure 112 illustrates a unique
w

feature of the Arts & Humanities Citation Index™, ich treats artistic works as

cited references.

tlere 13 an example from the 1982 Citation Index.

TURNER JHu
LAKE OF GENEVA WITH ¢+ ILL 1683
BAYARD J  PORTFOL10 ‘ 66 82

In the example above, you can see that J.M.W, Turner's
painting "Lake of Genava with Mont Blanc® (1883) is
treated is if it were a cited reference in J. Bayard's
article in Portfolio in 1982, So, AHCI has added
Turner to the Citation Indax.

In fact, Bayard did mot formally cite Turner or thie
painting in the bibliocgraphy. AHCI uses the "¢
symbel to indicate that it is listing Turner as if he
were a cited author,

The symbol "ILL" indicates that the work of art is
reproduced in the article.

Press NEXT to continue.

Figure 112 "Using the Arts &
HumanitiesCitation Index," by Patricia
Arnott, Margaret G. Bronner, Jack W.
Levine, Jack O’Gorman, Deborah E.
Richards, and Dorothy Colburn.
Copyright® 1985 by the University of
Delaware.
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Life and Health Sciences

The School of Life and Health Sciences uses PLATO lessons to supplement laboratory
exercises in genetics. Genetics exercises traditionally require students to learn
time-consuming and mechanically difficult procedures. In an ‘actual laboratory
situation, students often overlook the important concepts under  study in their
efforts to complete complicated manual procedures within the time alletted. The
flexible, interactive nature of the PLATO genetics lessons permits students to
design experiments, obtain data, graph and analyze results, and draw conclusions
without first having to master expensive and time-consuming procedures that do not
contribute to an understanding of the concepts. Using a PLATO lesson as a tool,
students unskilled in laboratory procedures can obtain data from sources that are
normally not available to them.

Professor David E. Sheppard received a Local Course Improvement grant from the
National Science Foundation to develop a complete genetics curriculum. Four lessons
have been programmed and student tested, namely, "Somatic Cell Structures,"
"Positioning Genes in Bacteria by Deletion Mapping,” "Recombinant DNA: Techniques
and Applications,” and "The Molecular Basis of Mutation." Five lessons are now
under development, namely, "Crossing Over in Drosogﬁlia," "The Histidine Operon,"
and a series of three lessons called "The lac Operon in E. coli."

Figure 113 shows a display from the lesson "Somatic Cell Genetics." In a simulated
experiment, students learn techniques used to locate genes on chromosomes.

PHENOTYPE I0ENTIFICATION

13 14 15 16 17 10 19 28 21 22 Y x

The horizontal line represents the position of the centro-
mere. The light and dark areas represent the banding
patterns that can be obtained by appropriate ataining
procedures,

Press NEXT to contirue,

Figure 113. "Somatic Cell Genetics," by
David E. Shepgard. Copyrigiit® 1984 by
the University of Delaware.
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Students must isolate cells that exhibit an abnormal trait and then determine which
genes govern this trait and on which chromosome they are located. First, the
students simulate the growth of cells on various culture media. Then, by correlating
the absence or presence of the trait with the presence of a certain chromosome,
" students can eventually pinpoint the exact location of the controlling gene.

Figire 114 shows a genetic map from the deletion mapping lesson. Students are
presented withi-a matrix of deletion mutation crosses and are asked to determine
which deletion mutations overlap and what are the relative orders of the deletions on
the genetic-map. With the aid of interactive instructions, "students are able to
complete a difficult laboratory exercise much more easily than iz a conventional
Jlaboratory situation. Upon completion of the exercise, student work is evaluated
immediately. Students receive informative feedback to point out incorrect position-
ing, and they are asked to make changes to obtain a correct mapping,.

Figure 114, from "Recombinant DNA: Techniques and Applications," shows how the
plasmid DNA of E. 2oli can be introduced into other E. coli cells. Plasmids often
exhibit resistance to antibiotics (in this case, to tetracycline). When Elasmids are
placed in other cells of the same species, the other cells also gain the ability to
tolerate the growth of antibiotics. Growing these cells in the presence of
tetracycline inhibits the growth of cells that do not contain the plasmid. In this
way one can select for cells that have undergone transformation and now contain the
plasmid. Using the PLATO system, students can observe all of the steps involved in
this process of transformation. ~

a b ¢ d e ft g h i i kK 1 m n '

’ z : . : . . : . " : . R . Because of 1ts circular nature, the plasmid (A can
=0sily be separated and purified {rom gent by lysed

. : : . bacterial cells. It zan suksequantle be reyntroduced

into other £. anli cells by trarsfermation.

MAPPING DELETION MUTATIONS

You should be able to determine, using the matrix of
deletion mutation crosses, not only which deletion
mutations overlap, but also the relative order of
the deletions on the genetic map shown above,

TPANGFORMAT 100

: RO

Presa MEXT to continue. . et
Purified - E. axl1 tet®

Plasmid rtetracicline sansitive)
(2] #Ca’" treatment to sensitize

Deletion Mutants: Deletion Mutants. Q£ cells to ThA uptake.
- o
C——— ' © Patri plate-iger” 0
t 3 *=nriched broth - .
——— 3 " tetracscline.
il - + Flsami1d DNA zanfers
E 5 -l . tetracocline resistance.
. ] -1 14 * . ——————
—— LT L t P
C = s s e = - e @ o ]
17 ] e o ) Bacterial colomes .. tutu o)
16 L. L2 Q Ml I Bl ] - I conten cell? of this type: :
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Preass NEXT to zontirue.

- University of Delaware.

Figure - 114. "Positioning of Genes in
Bacteria by Deletion Ma;t)gin%," by David
E. Sheppard. Copyrigh 984 by the

Figure 115. "Recombinant DNA:
Techniques and Applications," by David
E. Sheppard. Copyright® 1984 by th
University of Delaware. _
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Mathematics

Beginning in the academis year 1977-78 with modest student use of lessons published
by the University of Illinois, the mathematics prcject has grown steadily in numbezs
of students served, faculty involved, and programs developed. This growth reflects
the University’s desire to enhance student performance in mathematics courses. A
critical milestone for the project was the formation .of the Mathematical Sciences
Teachi: ; and Learning Center in the spring cf 19¢3. The purpose of the Math
Center is threefold:

1. Improvement of student success in lower division matheiatics courses

2. Involvement of pre-service and in-service teachers wnd mathematics
educators throughout the state in improving the vjuality of mathe-
matics instruction |

3. Stimulation of research into relevant faccns of matzematics teaching
and learning

The Math Center uses a variety of materials and strategies, but it is particularly
oriented toward computer-based approaches. It housss a CBI classroom with. nineteen
PLATO terminals that play a major role in delivering nf instruction and conducting
research. ‘The Center is aiso keenly interested in evaluating and developing
microcomputer-based mathematics courseware. Microsiamputers are located in the
Center for this purpose. -

A versatile drill package called the "Mathematics lLuseractive Problem Package”
(MIPP) presents a vatiety of problems to student: ensolled in lower-division
mathematics courses. Over one thousand problems arc: available through MEPP in the

foliowing two modes:

1. Mixed List Mode. Students may choose sections from the course text
and work through randomly selected problems related to those
sections. Solution steps are immediately available in this mode.

2. Test Mode. Students may take a complete test under timed test
conditions. Solution steps are available upon tcst completion.




139

In figure 116, a student has chosen the problem to find cos(-r). The indicated
response choice "d" has been marked incorrect. “The studenf may touch the screen
or press the DATA key to see the solution to the problem in steps, as shown in
figure 117. The studeint may go through all of the steps of the solution, the last of
which gives the correct answer, or may return to the main problem display and
select a new response.

An experiment that compared Math 115 students using MIPP on the PLATO system to
these receiving only traditional instruction showed that although the mathematical
background of the students in the sections using PLATO was weaker than that of
those in the traditiona! sections, more students from the PLATO sections passed the
course. There were significantly fewer failures in the PLATO secticns. The course
drop rate was higher, indicting that MIPP helped some students determine that their
backgrounds were inadequate for the course. In addition, student attitudes toward
the use of the PLATO system are extremely positive.

Problem 1 of 1§ Time used = 8 minutes §-4-8-2
cos(-v) =
con(~v) =
] s . 14
] P(t) = (coa (t) , sin (Y,
= -1 b
P (83
X[E] -7~
P(t) » (cos(t),sin(t))
P(-7) s (cos(-¥),sin(-7))
Incorrect. Please select another response or touch below. os(-v) ,s
Al2o, P(-7) = («1,8) S0 that cos(-v) » -i.

Step mrough (DATA) Thus, the correct answer is €),
Solution

Stop Looking At
Sample Solution] S1F)

Figure 116.  "Mathematics Interactive Figure 117. "Mathematics Interactive
Problem Package," b{(Ronald H. Wenger, . Problem Package,” by Ronald H. Wenger,
Morris W. Brooks, Keith Slaz:ghter, and =~ Morris W. Brooks, Keith Slau hter, and
Richard Payne. Copyright® 197¢, 1979, Richard Payne. Copyright® 1978, 1979,
1980, 1981, 1982 by the University of 1980, 1981, 1982 by the University of
Delaware. ‘, Declaware. :

1739
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Figure 118 illustrates a problem in which students are asked to find the negative of
an algebraic expression that contains paressheses. Research has shown that
responses to this type of problem often reveal faulty understanding of the rules of
algebra. The student has erred by changing all of the signs in the problem. Figure
119 shows how the PLATO system recognizes this error pattern and gives the student
an appropriate diagnostic message.

Thirteen modules of PLATC Learning Management support tfi¢ intermediate algebra
course Math 010. Designed to help students proceed through the course at their own
pace, these modules provide diagnostic testing and study prescription.

In 1983, development began on a series of tools for mathematics problem solving,
The series includes utilities for plotting mathematical functions, solving systems of
linear equations, finding the best-fitting curve to a set of data points, and solving
linear programming problems. The tools are being programmed for the IBM PC in
the C programming language. They are based on powerful numerical algorithms but
are designed to be used easily by students with little computing experience.

In 1984, a conversion of MIPP to the IBM PC was begun. In its microcomputer
version, MIPP will offer additional forms of questioning, response-contingent
feedback, enhanced answer-judging features, and greater diagnostic flexibility.

Problem 3 of 13 Time used = § minutes B-1-i-4 Diagnoatic Hessage for Problem 3

The ntgative of (u - (v = W] is Your answer to this problem was incorrect.

You may believe that to take the negative of an
expression you should “change al] the signs® inside

E “u e (v o w the bracket.

E ~u e (v - w This leads t0 - [u=-(v=w) = <us (v-w whichs
the answer you selected.

@ «u = fv e w

@ u-=-(v-uw To apply the technique gorrectly you muat consider
uev as a “chunk”.

Then - [u=-(v-w] « ~[u-A] = ~uesA =«

Incorrect. Touch the box below for the next problem. ~ue (v = w

which 18 a different expreasion because of the sign.

Go To Next )
Problem Press NEXT fer the next measage.

Figure 118. "Module I - Diagnostic Test  Figure 119. "Module I - Diagnostic Test
" I'" by Ronald H. Wenger, Morris W. I'" by Ronald H. Wenger, Morris W.
Brooks, and Richard Payne. Copyright® Brooks, and Richard Payne. Copyright®
1982 by the University of Delaware. 1982 by the University of Delaware.

180
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The program "One-Variable Function Plotter" is designed to provide studenis with an
environment to explore the relationships between algebraic and geometric
representations of functions. In figure 120, a student is using the program to solve
the equation x2 - 8 = 2x + 7 graphically Uy plotting the functions A(x) = x2 - 8 and
B(x) = 2x + 7. A cursor has been used to locate the Foint (5,17) where the graphs
intersect.  Students who understand the relationship between equations and the
graphs of the expressions for their left-hand and right-hand sides will know that x=5
Is one solution to the equation. '

The Math Center has received two grants from the National Science Foundation.
One allowed the Center to conduct a Leadership Training Program on the Uses of
Microcomputers in the Mathematics and Science Curriculum. ‘Twenty-four Delaware
teachers with classroom computer experience were aopointed Fellows in the Math
Center and attended a series of nine monthly workshops and a summer institute.
The workshops were* conducied by University faculty from the Departments of
Mathematical Sciences, Chemistry, and Physics. The goal of the program was to
prepare the teachers for conducting in-service training sessions for other teachers in
their respective counties and local districts on the uses of computers in mathematics
and science education.

ONE-VARIABLE FUNZTION PLOTTER

} m :
E {_- f ¥max = 10.08
E ///? _ Ymax = 25.80
" . CURSOR
3-/ d xi COORDINATES

‘ K\ % . x = 5.80
. Yy = 17.60

Use avrow keys on
shifted arrow keys
¢c move cursor,

FURCT10H r:
®* - i

Press: SPACE for other functions
b 24 for more options

Figure 120. "One-Variable Function
Plotter,” by Morris W. Brooks and
Richard K. Payne. Copyright® 1985
by the University of Delaware.
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The second grant, under NSF’s Comprchensive Assistsncc io Undergraduate Scicnce
Education (éAUSE) Program, was a threc-year $24%,100 award that supported the
Math Center’s efforts to improve mathcmatics instru:: or: at the University. The
main components of the CAUSE projcct were as follows:

!—l

Development of a computer-tased diag: - . icsi to provide a |
detailed profile of a student’s conceptitai w1 algorithmic
strengths and weaknesses '

w

Revision and extension of the MIPP program to incorporate features
of intelligent CAI systems, especially the formation of a student
model that will be used to provide individualized tutorial

instruction '

3. Development of a package of CBI lessons using mathematical models
in economics and social science with the goal of improving student
attitudes toward mathematics and motivating students to study
mathematics

4. Development of University courses dealing with the role of computers
in mathematics education for pre-service teachcrs of mathematics

5. Expansion of the microcomputer facility in the Math Center

In addition to the grants received by the Math Center, two other mathematics
development grants have been awarded. Dr. John Bergman received an Improvement
of Instruction Grant for the summer of 1981 to dcvelop computer-based learning
materials for the special section of Calculus B, Math 242, which is taught for
_incoming freshman who have already taken a cz!zulus course in high school. Among
these materials is a PLATO lesson designed to “zlp students understand the concept
of the center of mass of a plane region and the application of the definite integral
i~ ~omputing centers of mass. In figure 121, the student is being shown how the
¢.oetr of mass of a region with a curved boundary may be approximated by the -
uzaon of four rectangular regicns for which the center of mass is easily calculated.

Example 2

For the next example consider the region in the plane
lying 1n the,nr:t quadrant and bounded by the graphs of
yo f(x) » x02; y = 1} ¥ o §; ond ¥ ~ )

v Here 18 a partial sketich of the reginn:

D(J.ll)

4 .
ad
(. 1A 80,3 .

s 1 2 3

Similarly st'rlp 2 would be replaced by a rectamgle having
width = .S and altitude » (1.78) %01 ok Good!

The same applies for the remairung strips.
Press NEXT to complete this,

Figure - 121. "Centers of Mass," by
- John-.Bergman and Mark Rogers.
. Copyright®, - 1981, - 1982 by the
. University of Delaware. ... o .o
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In 1981, Dr. Clifford W. Sloyer received a Development in Science Education (DISE)
grant from the National Science Foundation for a math enrichment project to develop
a geries of five modules dealing with practical applications of mathematics for
motivated high school students. These modules are being prepared both in printed

- form and as CBI lessons that make use of the computational, graphical, and
interactive capabilities of the PLATO system. The togics of the five modules are (1)
dg'namic programming, (2) mathematics in medicine, (3) queues, (4) graph theory, and
(5) glyphs. All five lessons have been tested with students.

Figure 122 shows a situation in which a student is naming and determining the
length of a path. As the student investigates each path, it is highlighted. Figure
123 shows a picture of Saturn plotted with eleven rey levels. Before solving the
problem by using dynamic programming to reduce the eleven levels to the optimal
three, the student guesses which levels result in the best detail and is shown the
photo in the chosen shades.

Page 4a  You selected gray levels 1, 6, and 18,
1?7 2 4 3 2 k] 6 3 1
N & 4 [ 7 3 3 1 3 ]
’ 1 4 3 1 8 3 1
J 3 ? 4 1 [} 1 98 4
1 b et olr 1oty 1o N> |
L 1 k] 1 3 9 ? 70 :2
5 3 4 3 9 3 3
H 3 3 1 K] [} k] [} 7
7 3 3 1 7 3 1
8, 9 ) 1 5 ? 9 H
3 4 4 2 H k] 9 1
6l -7 6 7 4 3 2 2
3 S 4 4 5 4 5 2
o
: . ) ) Try guesaing %=t ivels and sce what the picture
Name a path on your map. 1o NEMTNENENENEEE 134 £ looks f1kes Cnolue muiders between B and 18 inclusive.
e Lower gray level 1 ok -
nneeenemteenen ok ! Hiddle gray level 6 ok
Upper gray level 18 ok
How long would this path take? e\ Press: LAB to select three other gray levels
> ki SHIFT-LAB to see the original photograph
l NEXT to contirwue with the lesaon
R Y

tigure 122. "Dynamic Programming," by Figure 123. "Optimal Coding of
Chfford Sloyer and Tri-Analytics,Inc. Digitized Photographs," by Clifford
CoFyright@’ 1982 by the University of Sloyer and  Tri-Analytics, Inc.
Delaware. I(’5‘0 viieit® 1982 by the University of
- : elaviare.
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Two of the mathematics enrichment lessons--"Glyphs" and "Quecucs"--have becn
converted to run on the Apple II. Each was divided into two programs that can be
used independently. Figure 124 shows how the students can manipulate an
anatoglyph in "Glyphs IL" "Figure 125 shows how "Queues I: - Constant Arrival Ratcs"
uses graphics and animation to help students visualize queueing situations.

In 1984, Dr. Sloyer received a second grant from the National Science Foundation to
develop seven additional modules in applied mathematics. Topics include pattern

- recognition, information theory, clustering, mhathcmatics in medicine, statistical
bootstrapping, mathematical tec ni.?ues in search, and modcrn developments in curve
fitting. - Each module will consist of a printcd monograph and software, which will be
developed for Apple II and IBM PC microcomputers. '

Jey

The sMoothing Machine does not need
. daily Maintenancey so it starts its
: work at 8:00. Surely a queue will forn
(ﬁ ' while the sprayer .is being rgad1ed.’
—— ; (Experience, howevers shows it aluWays
Organ . Value - catches up.) -
‘brain 6-
“heart -
lung- 2
liver 2
kidney =~ - 18
| spleen oy
-

" What value would you like to give the
. splean (0-18)7 # 4 ok _

press RETURN to do another one.

Figure 124. "Glyphs IL" by Clifford = Figurc 125. "Queues I: Constant Arrival
Sloyer. Copyright® 1985 by the Ratcs,” by Clifford Sloyer. Copyright®
Univzrsity of Delaware. 1985 by the University of Delawarc.
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Méchanical‘Engineering ’

During the fall of 1984, the Spencer IBM PC classroom was established in the George
W. Laird Computer Facility. Ten personal computers in the classroom and two in
faculty offices were connected by means of coaxial cable. Students began using the
PCs to program in BASIC, FORTRAN, and Pascal; to do word processing using
. WordPerfect; and to study computer-based instruction lessons in geology and

geography.

During the'winter of 1985, 3COM Ethernet softwarc was installed to make the
network fully operational, and early in the spring a network version of WordPerfect
and a multi-user version of dBASE II were installed.

‘Many other software a plications are used in the classroom, includin computer-aided
design (CAD) applications, Lotus 1-2-3, FiniteGP, Brit, TK!Solver, LLNL Micro-CAE,
PCWrite'; communications packages, and LINDO. Graduate and undergraduate student
assistants are available to help users become familiar with this software and with the
hardware, which includes a digitizer tablet, a plotter, mice, and printers. Figures
126 and 127 show screen displays that allow users to choose from a growing library
of lessons and applications software. o

Instructions for Using Software Available in Spencer Classroomn

1. To use a program listed on the next pages, type thwe Suflwary fuatlable 1N Saencer Ll aser oom (Bage 3 of 3)
corresponding file name after the “A>" prompt and then
pruss the ENTER key. For the programs which show « PL Pasnthrush (MicroSoft) papasnt
t#ilanume), you may type a space and the name of your st Use atation wmith @ nouse)
11w before prassing ENTER. o FCoWri e ward procenser pcwi tte  ti1lename)
y FCsTuld (ummunicatson program petaly
2., Programs marked with an « roguire a diskotte which can be {Hust uwe stoticn with moduwn)
signed out from the classroom assistant. e T 'Soluer wquition wel ver . thaolver
Nn:uPurlucl wor3d procussor wp tfiluname)
N s r s Y-Term communication progran torm
3. l";:?::l::dmnrl.nd With & + only work at certain statione as Wt e oAt 1on ot th aadomm Yy
* * dray Cryvatadlour aphy
4, Manunls, templates, and referonce cards may aluo be fHout use ctation with color aonttaor) cryutal

wigned out by prusenting identification to the classroom
astistant, Only University Gf Delawarw identification
cards will be accupted. Fiwss any Loy ta return to the prompt,

Pruns any kuy for a listing of the availahle programs.

Figure 126. Introductory Display for Figure 127. Portion of the Software

Users of the 3COM Ethemet in the Listing Available to Users of the 3COM

Spincer Laboratory IBM PC Classroom. Ethernct in the Spencer Laboratory IBM
: _ PC Classroom.
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In response to facultﬁ requests, classes are provided to introduce students to disk
“handling and use of the network. Sessions tailored to the specific needs of a course
are also provided to familiarize students with the features of some of the more
elaborate software packages, such as WordPerfect and Y_otus®.

Use of the classroom has increased substantially during 1986. Students in Materials -
~ Science ave using Computer-Aided Engineering (CAE) programs in crystallography and
" lever laws.. Composite materials programs developed by the University’s Center for
Composite  Materials are assigned to students in Special Topics: Designs with
Composites. Mechanical Dezign students are using some of ‘the programs from the
INL Micro-CAE package .to learn about the properties of shafts, springs, bearings,
~ and other mechanical design elements. : Students enrolled in Principles o Mechanics

‘are-programming in FORTRAN and BASIC, using the resulting data files as input to

Lotus to produce graphs showing their results. ' v S

 Lotus® is a registered trademark of Lotus Development Corporation.
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- Museum Studies

- The Department of Museum Studies is developing a Macintosh program that will allow
- students to design a museum exhibit. Technical requirements are based on the
gallery in Old College. 4

“Figure 128 shows how students use the mouse to lay out the exhibit as a bubble
diagram. After they edit and print the diagram, the students use MacDraft™ to
roduce a finished floorplan and elevation, such as the one shown in figure 129.
acDraft allows the user to rotate objects in the exhibit by as little as one degree
increments. MacDraft produces automatic dimension lines and allcws the user to see
either a reduced or magnified view of the drawing.

34"

+ | & Flle Edit Help Windows
:. R SR RS

Fj"".',. —
[©

-

sr 5100 re /2 130 /€ —cs e
73 V&
MUIN SBLLIRY

Figure 128. "Bubble Diagram," by Barbara  Figure 129. Drawing Done by a Student
Butler, Ewvelyn V. Stevens, and Penny Using MacDraft. "

- Zographon. - Copyright® 1985 by the
University of Delaware. , . :

MacDraft®

e
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_ Music

The Department of Music has developed a package of music theory and ear-training
lessons called the GUIDO Music Learning System, a vidcodisc music instruction series
funded by the National Endowment for the Humanitics, a home music learning system
marketed by Atari, Inc.; and a combined book and software package Making Music on
Micros: A Musical Approach to Computer Programming puglished by Random House
Software. . It has also developed a music synthesizer card for use with the IBM PC
and its compatibles. Each of these projects is discusscd in turn as follows.

. -:The Q YUIVI'S‘O'Music Léarn’ing‘ System

Guido d’Arezzo is the eleventh-century musician and music educator v. invented
“the staff and' established the principles of solmization. Since he was the first real
music educator, the GUIDO system has been named after him, using his first name as
an acronym for Graded Units for Interactive Dictation Operations. The GUIDO
system consists of two main parts, namely, aural skills and written theory. -
. Aural Skills. ‘The first two years of ear-training have been organized according to
Tevels of difficulty into graded units that form the basis of a competency-based
. curriculum that delivers drill and practice in intervals, melodies, chords, harmonies,
“and- rhythms.” : Ear-training -students spend an average of two hours each week at
~ 'GUIDO learning stations, which consist of (1) a PLATO terminal and a digital music
 synthesizer, or (2) an IBM PC and a music adapter card. The average completion
. timeis 120 hours.” . - - - )
‘When students enter one of the GUIDO programs, they are shown a list of the units
in that program. The units they have complcted have stars next to them. The gnal
is to get stars next to each unit. Each time a student completes a GUIDO unit, the
computer writes a star next to that unit on the student’s disk. Schools using GUIDO
award an average of four credits upon successful completion of the units.

" In the. PLATO version, sound is generated by the four-voiced University of Delaware
Sound Synthesizer. Each voice has thirty-two harmonics that .can be independently
“controlled. Amplitude and frequency envelopes can be drawn on the screen to make
both - volume and pitch vary as a function of time. The IBM version uses a
nine-voice plug-in synthesizer card that is revicwed later in this section. The
~ Macintosh - version uses the internal speaker of the Masin*ach and the sound
‘generation routines ~developed by Great Wave Softw:. . "Concertware+"™ .
"Concertware+’s" "InstrumentMaker" can be used to dcfine 5. © ~ JIDO instruments.
_ IBM and Macintosh versions are also MIDI compatible. The GUIDO system consists
- of five main programs: "Intervals,” " Melodies,” " Chords,” " Harmony," and
"Rhythm." : :

188

is th ,_t_f_édg:tm}aﬁr}gdf Great Wave Software.
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.- 1. Intervals, Figure 130 shows a sample display from the "Intervals" gro ram. At

- the top is.a row of boxes that contain the names of musical intervals. DO plays
one of .the intervals, and students respond b selecting the box that contains the
interval they. think was played. In the PLATO version, students select the box by
. touching it on PLATO’s touch-sensitive screen; in IBM and Macintosh versions, they
- use amouse. . GUIDO keeps score, informing the students of how many intervals they
- have ‘answered correctly. and how many they need to do. before they can pass the
unit.; Underneath the ‘interval names ‘are three ‘columns of conirol boxes that are
used'to determine the way - dictation is given. . The instructor can preset them for
the students, or the instructor can allow the students to set them at will. The first
column of boxes allows for the intervals to be played as harmonic, melodic up,
~.melodic down, or a mixture of melodic intervals up and down. The second column

gives .the ‘option of fixing the top or bottom notes of the interval, or having them
- selected-at ‘random. -In the third column of boxes the s”dent can select compound
--or'simple intervals,-have an'interval played:again, and chdnge the length of time the

intervals last. Finally, the keyboard at the %ottom of the screen is used .0 select
top and bottom notes in the "fix top" and ‘iix bottom" controls. Figure 131 shows
how' the Macintosh" version positions  the keyboard in the middle instead of the
bottom of the screen. | S : v

coas1c [Py [m2 B mz f; nelimr [z f[Pa] A
i b ‘ @ Flie Eif_Units Help Lengih Timing Sound

- S EEIEEITEEERY PARETY 6U100 interval Unit 1 REERIE

SIS

Which lnlunﬁal dld you hear? Click on en Intarus! nems.

o |92 d Az fas i maflTeflas [fas [ a7 || as [ as f 7

A , ln!
wronie | [ rixtoe | [ corrouo SR
MELODIC ¢ | [FIx moTTOM] SIFPLE

(_Bumonic ) - .'(" coar7outors “- (_Compound )

Melodic DOWN ) Your Score: 3

R YSEY S P s

e -University of Delaware..: -

.- ;'F%,"BO.' -The PLATO Version of the = Figure 131. The Macintosh Version of
- GUIDO "Intervals" Program.” By Fred T. . the GUIDO ‘"Intervals" Program. B

- Hofstetter. -~ Copyright®~ 1977 by  the ~ Fred T. Hofstetter and Steven V.

. Bertsche.  Copyrigh® 1986 by the

' University of Delaware.
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2. Melodies. Figure 132 shows the main screen from the "Melodies" program.
GUIDO plays a melody and asks the student to notate it by touching or clicking on
the -correct pitches. - As the student enici~ the correct pitches, GUIDO writes them
on'the staff and sounds them for reinforvcment. Notes can be entered in order from

“left to right, ‘or the student can enter notes out of order and then go back to work

- on the ones that were skipped. The student can set the speed cf dictation by

- selecting the: SPEED box and can replay a %uestion by selecting PLAY .AGAIN. The

"Melodies" program also includes options for entering notes with solfeggio syllables
or by touching a keyboard like the one shown in figure 133. '

. ‘ . ) Unit 15, Sixths and sevanths in Major keys
~ Unit 13. Leapsof a seventhin Major keys

oW ] * MY
Al ] ol r.J o rd
1] | I i !
) M i ! L
—+ I I ! T —— ; v T
R S S k
| A
85 right. Score: 2. Goal: # out of 5. Press NEXT.

 CPLAYAGAIN ] -

.. Figure 132. The IBM PC Version of the  Figure 133. The IBM PC Version of the
. GUIDO  "Melodies" Program. By Fred GUIDC "Melodies" Program. By Fred
. T. Hofstetter  nid ~Peter Whipple. T. Hofstetter and Peter = Whipple.
o Coi)yright@ -198¢ by the University of CoFyrightO 1986 by the University of
" Delaware. ... .- ) 1 Delaware. - ' '
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3. Chords. A sample display from the "Chords" program is shown in figure 134
- GUIDO plays a chord and asks -the student to touch both the quality and the
inversion. By touching the control boxes at the bottom of the screen, the students
can.replay the chord, make GUIDO pause while they study a chord, change the mode
of presentation to make the notes of the chord play up, down, and/or simultaneously,
and change the length of time the chords are played. When a student gets the
correct answer, GUIDO reinforces it by writing the notes of the chord on the staff
at the top of the screen. : .

4. Harmony.: Figure, 135 shows the main screcn from the "Harmony" program.
GUIDO plays a four-part harmonic exercise in chorale style, and the student answers
by touching Roman numerals and soprano and bass notes. As each note and Roman

- numeral is correctly answered, GUIDO notates it on the staff. The student can
change the speed of dictation and replay the exercise. The volume of each voice
can be changed, making it easier to hear the individual lines of the chorale. The
style of playing can be changed from choralz style to various kinds of piano
figures. By touching the sequence box, the stu.znt can change the order in which
soprano, bass, and Roman numerals are answercd. The studeat can also ask to

~answer alto and tenor voices. As with all of the GUIDO programs, the instructor

- can preset, disallow, or enable any of these student options.

Umit 8 I, II, V, and VII'in minor keys

_ Unit S6. ﬁll_chord qualities; all inversions; ¢lose : i

b i
. :
Y > 1 P | 1 . .
A -4 " | | N Iy 1
ricY . -4 Y - | ? :
AN 1 i ) ol i J . . .
v T ll o jl . B . I — - —
: i t b ot 053 o I ot F—P—
o . . Z bt i F L1 1 1 1
' b 1  of i T 1
- D W’ rot o 6
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T ». vk ii i i > i

Nhich'chord did you hear? Choose one of the boxes below,

S8 ) 35 5 e (13 G 7 I O v e

Enter the Roman rumerals. Press NEXT after each one.

o 1 11 LOUER
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{PLaY AGAIN] [ PAUSE | [ STvLE | [ LENGTH ] -

HELP is avaijlable.
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" -Figure 134. The IBM PC Version of the ~ Figure 135. The PLATO Version of the
- GUIDO -"Chord Qualities" Program. By : GUIDO "Harmony" Program. By Fred T.
- Fred T. Hofstetter and Peter Whipple. Hofstetter and ~William H.” Lynch.
COfyright© -1986. by .the University of '- Copyright® 1978 by the University of
“.Delaware, ;. oo oo 0 Dclaware. '
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~ . 5. Rhythm." . Figure 136 shows a sample display from the "Rhythm" program.
* -GUIDO :plays ' a . rhytbm, and the studgnt clicpksythe mouse in the boI;(esg that
. correspond tG the note values that were plaged. GUIDO displays each note value as
- .the 'stuldent'fets it right, and the student has the option of changing the speed of
- dictation and of hearing the rhythm again. As with all of the GUIDO programs, the
. "Rhythm" ‘program 'is able to handle many levels of difficulty, from the simplest
_rhythms *'using - combinations of full beat values to complex rhythms employing

irregular divisions and tied notes. ‘

 Written Skills. The written skills lessons run either on  mainframe
PLATO terminals or Micro-PLATO stations. Dealing with the fundamentals of music,
they cover the following topics:

.- Note Reading
Half Steps and Whole Steps
“Scales and Modes

.- Written Intervals

.- Beat Divisions
Rhythmic Notation
Key Signatures
Chord Functions

. Partials

10. Transposition

11. Bass Figurization
12. Basic Part Writing

CONOAVN AW

.. Figure 137 shows a display from the drill on chords in keys. GUIDO has asked the
student to write a ii chord in the key of F major, and the student has responded by
using.the touch boxes to enter a correct SATB voicing. GUIDO has informed the
student that there is more than an octave between the soprano and the alto. The
student can press PLAY to hear the chord. For information about how to purchase
the GUIDO system, see the Publication section of this report. :

This is 5.
Your score 1s 4,

o

‘i

eIl

f

N q

32. Four-Measure rhythms, compound Meter with duplets
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Press SHIFT-NEXT to Write a 1i chord in the
skip this question.

53353 g e

'c'ht;ose the notes you hear in the boxes belou.
. = 8000000
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PLAY AGAIN
' ‘ ! > (HELP avatiable)

Figure 136. The IBM PC Version of Figure 137. "Basic Part Writing,” by
. .the “GUIDO "Rhythm" Program, by Fred Michael A. Arenson and Paul E. Nelson.

T. Hofstetter and Peter Whipple. Coi)yright‘D 1981 by the University of
O Coi)y'rightj° 1986 by. the University - of Delaware.
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. The University of Delaware FM Card -

" The University of Delaware manufactures a polyphonic sound card that plugs into one

of the IBM PC’s expansion slots. Based on Yamaha’s FM (frequency modulation)
chips, it can generate up to nine voices and has five percussion scunds. Table 9
lists its specifications. Each voice kas a separate volume control.

Table 9--Specifications of the University of Delaware FM Card
Number of Voices: 9 simultaneous tones or 6 tones

and 5 percussive sounds (bass

drum, snare drum, high-hat

cymbals, top cymbal, and tom-tom)

* Frequency Output Range: 15 to 15,000 Hz
Tuning Accuracy: 16-bits (21.66 cents)
Number of Channels: 1

FM Operators per Voice: 2

* Number of Envelope Generators: 18 ADSR (2 per voice)

Special Features: - vibrato and tremolo oscillators,
additive synthesis capability,
keyboard scaling, adjustable
volume headphone jack, RCA jacks

Videodisc Music Instruction Series

In the spring of 1982, the National Endowment for the Humanities awarded a
$349,288 grant to the University of Delaware for the purpose of demonstrating how
the random access capabilities of educational videodiscs can enhance the teaching of
stylistic and -theoretical concepts in selected musical masterworks. Four years later,
the eight-sided Videodisc Music Series was published. Pressed in the CAV (constant
angular velocity) format, it is designed for interactive use with a hand control or a
microcomputer. - : -

There are two. main categories of materials on the discs. First, there are video
performances of musical masterworks and supporting materials in the form of
analyzed scores, contour maps, s ectrum -analyses, and demonstrations of keyboard
actions, ornamentation, and modern- and period instruments; second, there is an
extensive slide bank.
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- Musical Masterworks. The content of the series was determined by censidering (1)
the frequency with which musical masterworks are used as examples in music
~ appreciation, history, and theory textbooks; (2) the style periods in which the
- musical masterworks were written; and (3) their genre. Table 10 lists the musical
“masterworks that were chosen and the media in which they have been recorded. The
-video_performance medium refers to a live video recordirg of the work with a stereo
sound ‘track. Analyzed score refers to a harmonic or melodic analysis that scrolls
across the screen on a staff in time with the music. Scrolling score means that the
notation” moves across the screen without analysis. Contour analysis refers to a
color-coded melodic contour diagram that scrolls 'across the screen as the music
plays.  An umbrella is a color-coded diagram of the form of a piece which, when
overlaid at the top of a score, serves as a musical bookmark to show the listener
what section is being played.

Table 10--Musical Masterworks in the Videodisc Music Series

Mozart, Quintet for Clarinet and Strings in A Major, K. 581, First
Movement: video performance; analyzed score; contour analysis;
ornamentation analysis. :

Haydn, Symphony No. 94 in G Major, Second Movement: analyzed score.

Mozart, Piano Concerto Number 17 in G Major, K. 453, First Movement:
_video performancs; scrolling score with umbrella diagram; alternate
cadenza; period instrument demos.

Berlioz, Symphonie fantastique, Fifth Movcment: video performance;
scrolling score; Berlioz’sl;rprogram; Ide fixe statements from the first
four movements; video performance of monks singing the Dies Irae

chant; analysis of Berlioz’s use of the chant.

Debussy, Prelude to the Afternoon of a Faun: scrolling analysis with
umb»,rclla diagram; modern instrument demonstrations; spectrum analyses.

Reichardt, Loewe, and Schubert, Three Settings of Goethe’s Erlkbnig:
video performances; alternate interpretations of Schubert’s Erlkbnig;
scrolling analysis of Schubert’s Erlkbnig.

Brahms, "Schaffe in mir Gott:" scrolling analysis.

Puccini, La Bohtme (selected scenes): vidco interview of director Franco
Zeffirelli; video performances of Rodolfo’s aria "Che gelida manina,"
Mimi’s aria "Mi Ckiamano Mimi," the Dance Duel, and the Death Scene;
synopsis; costumes; filmstrip "Backstage at the Met."

C.P.E. Bach, Fantasia in G Minor: video performance or a fortepiano;

video performance on a clavichord; scrolling analysis; ornamentation
demonstrations; keyboard action models.

194
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| Table 10 (continued)
- Beethoven, Piano Sonata Opus 13 (Pathéique), Third Movement: video
- performance; scrolling analysis with umbrella diagram; reduction analysis;
color-coded scrolling map. :

Chopin, Polonaise Opus 53: video performance; scrolling analysis; scrolling
score with umbrella diagram.

' Slide Bank. An eﬁc‘censiv_e slide bank has ‘been pressed in exactly the same place on

each disc so that each slide has the same frame number, regardless of which disc is

" being piayed. The slide bank contains pictures of the composers and their families,

friends, - teachers, patrons, and musical instruments; original manuscripts, early

- editions, program notes, and correspondence; ‘homes, towns, and cities where the
- composers lived and worked; performance halls in which their works were played; and

other musicians, artists, and writers who were active at the time. The slide bank
also_includes a collection of period instruments, the original costume designs for

Puccini’s -La_Bohtme, and the Metropolitan Opera filmstrip Creating the Illusion:
Backstage at the Met. B .

I_ﬁstructor Guide. A two-volume Instructor Guide comes with the Videodisc Music

- Series.  Volume I has six main parts. First, there are storgboards that provide an

overview of what is included in the series and how it is laid out on the discs.
Second, there are-essays written by the editorial review board members who defined
the scope and content of the series. Third, there is an index of the instrument
demonstrations that are provided for modern and period orchestras. Fourth, there is
a catalog that identifies each image in the slide bank. Fifth, there is a running list

- of frame numbers that will be helpful to those writing software to control the series.

Finally, there is a technical appendix that discusses the equipment needed to use the
discs.  Volume II contains the scores of the musical masterworks; frame numbers
have been written on the scores to facilitate random access to musical excerpts on
disc.

Ordering Information. The Videodisc Music Series is published by the Office of

Computer-Based Instruction at the University of Delaware in Newark, Delaware. The
initial pressing of 200 copies is being sold for $295 per copy, which includes all four
double-sided discs and the Instructor Guide. When this report went to press, 100
copies had been sold.

AtariMusic Learning Series

Under a grant awarded by Atari in 1982, OCBI took advantage of the built-in sound
and graphics animation chips of Atari 400, 600, 800, and 1200 home computers and
produced the AtariMusic Learning Series, which presents an integrated curriculum of
tutorials, simulations, drills, competency tests, and music video games that teach note

- reading, whole and half steps, major scalcs, key signatures, and scalewise melodic

dictation. Table 11 outlines the curriculum. There are twenty-two hours of
instruction. Students can go through the materials in order or use menus to jump to
any screen in the series. When students lct the computer do the sequencing, a
competency-based testing system makes sure they master one level before progressing
to the next. Designed for lifelong learners, the AtariMusic series can be used by
anyonc of age nine or older.

195



156
Table 11--Outline of thé AtariMusic Learning Series
- AtariMusic I, Disk 1: Note Reading Strand

Lines and Spaces
Treble and Bass Clefs
Ledger Lines

The Grand Staff
Note Attack Game

AtariMusic I, Disk 2: Whole and Half Step Strand

“Letters on the Keyboard
. Steps Between Letters
Sharps and Flats
Steps with Sharps and Flats
Making Steps on the Staff
Stepwise Transporter Game

AtariMusic II, Disk 1: Major Scale Strand

The C Major Scale

Major Scaies in Other Keys
Naming Key Signatures
Writing Key Signatures
Key Wars Game

AtariMusic I, Disk 2: Hearing Scalewise Melodies

Instructions and Options
Drills with Goals
" Answering with Letter Names
- Answering on the Keyboard
Scale Degree Numbers
Solfeggio Syllables
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. Maki;ng’ Music on Micros | |
(Iri \198-4-85;51 a; néw-;t:ot.irse was established--MU 287, Making- Music on Micros. A
. thirty-unit curriculum begins with simple concepts like pitch and time and culminates
“in the programming of special effects in completed melodies. A 220-page book
 teaches musical and computer Ero%ramming concepts in an individualized, step-by-step
approach,” and a- ﬂopﬁy. disk ~that contains fifty-three demonstration programs .
 illustrates the text on the computer screen. Students load a program, learn how it

works, and then use it in their own compositions.

At ihcv:’v'he.arn‘t ‘of the Making Mu:nc on Micros curriculum are three computer
- commands called SOUND, PLAY, and DRAW. SOUND lets the student %rogram the
basic physical -properties of frequency and time. The format of the SOUN command

SOUND pitch,time

‘where pitch is the frequency of the note, and time is a number that tells how long
the note will last. After mastering the basic concepts of pitch and time, the student
uses the PLAY command to learn letter names, octaves, rhythms, tempo, articulations,
and form. The PLAY command contains a string of letters and numbers that tell the
computer what notes to sound. For example, this command PLAYs the first phrase
of "Deck the Halls:"

PLAY "G4 FSI4AED CD E C"

After the student learns how to SOUND and PLAY the fundamentals of music, a
- 36-page tutorial on musical composition shows how to compose basic pitch and
- thythmic pattemns, manipulate them using techniques of melodic variation, combine
them into  phrases and periods, and compose an original folk song. The DRAW
command comes next. A library of graphics subroutines is provided that helps the
student DRAW compositions on the screen. As a final touch, the concluding chapters
shc()lw ll;ow to program the special effects of pizzicato, tremolo, glissando, portamento,
and vibrato.

The Making Music on Micros curriculum is published bry Random House Software and
runs on 48K Apple IT computers, the IBM PC, and the IBM PCir. The Apple and IBM
PC versions have one voice; the IBM PCjr has three. A plle owners may wonder
where the SOUND, PLAY, and DRAW commands come rom, because Apple soft
BASIC does not contain such commands. The Making Music on Micros disk adds them
to the Apple; they are built into the IBM. . -
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."~.NUr§ing

 The College of Nursing has developed clinical simulations for use in its adult physical
~health 'and illness: and -psychopharmacological nursing courses. These simulations
allow .students to practice: analytical skills, priority setting, ' problem-solving, and
- decision-making_in delivering appropriate patient: care in response to lifelike client
‘needs:and. provide a transition from classroom theory to clinical practice. Students

~can practice the-nursing process without endangering client safety, making it possible

~ to emphasize student learning over timely patient care. Students may work at their
. own pace and repeat the simulations as often as needed to learn appropriate nursing
. procedures. S AR - .

In the. situation shown in figure 138, a client has returned to his room from the
operating room following an abdominal perineal resection. The student has been
asked to .identify one in a series of steps that.should be taken in response to the
- needs of the client. The student has chosen one from a list of steps possible at
that point. The computer has advised the student that another response would be
more timely. In figure 139, the student has identified an appropriate step, and the
simulation has supplied a reason for performing that step. ' : '

tr. Ualters has just returned "““‘(_hf____'y*_ recovery room. Mr. Walters has just returned from the recovery rcom.

9 [© g @
What do you want to do first for Mr, Walters?
Type the number of the choice you select and press NEXT,
-

REMOVE FOLEY BAG

1) get report from recovery room rurse Good Thinking! You must remove the foley
2) put the patient in bed . ) bag from the stretcher before transfearring

: . ‘the patient. Pulling on the catheter would
J) commect the Salem Sump nascgastric tube to the high :
© Gomco sgction . cause intense pain,

4) remove the foley drainage bag from the stretcher

5) administer medication
No, there 15 something you have to do first.
Press NEXT and select another choice.

Press NEXT to have PLATO disconnect the bag.

Figure 138. "Abdominal .Perineal Figure 139. "Abdominal Perineal
Resection: A Patient Care Simulation,” Resection: A Patient Care Simulation,"
by Mary Anne Early and Monica Fortner. by Mary Aane Early and Monica Fortner.
Copyright® 1979, 1980 by the University Copyright® 1979, 1980 by the University
of Delaware. of Delaware.
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o anure1401s tékén.from one of a series of simulations in which the student applies

* the steps'.of .the nursing process in clinical situations... Students collect data on

. clients,: make: assessments based on the data, plan for their clients’ care, decide
~ . -which plans_to:implement first, and evaluate the outcomes of their. interventions. In .

figure 140 a student made an unacceptable number of mistakes in considering which

o pieces of information were relevant to a particular assessment. Having kept track of
©-~  Inestudent’s performance, the lesson now provides an-appropriate study assignment.

- Six  client- simulations have been implemented on the PLATO system. -Formative

S _testin%-o_f the last two lessons took place in the fall of 1981. The entire series was
o

1. the first time by all students taking the course on adult mental health and

-used

el .illness during the spring 'of 1982. Data collected on student responses provided the

- uses the interactive features of the

- basis for  revision .of “the " series from 1982-84. - Two research studies. of the
effectiveness of the simulations were conducted, and the results have been published.
For more information, see Bosttcher (1984) in the Experimentation section of this
report. . ,

Professor Madeline Lambrecht was awarded a fellowship b, the Center for Teaching

Effectiveness under which she dcsi}g,md a lesson on death and dying. This lesson

‘ LATO system to encourage students to focus on

“-a topic that most peoFle are reluctant to confront. Individualized feedback and

brarl:chin techniques allow responses to be handled at the level most appropriate for
each student.

I Step 2: Assessment 1

Your tentative assessments:
s Ms. W, is experiencing an acute dystonic reaction,
e She is in pain,
o She is frightened.

Data relevant to your assessments:

o HMs, W, is twenty years old,

She received an initial dose of chlorpreomazine
tuwo and a half hours ago.

She is crying.

She is pacing and wringing her hands.

Her head and neck are positioned to one side.
Her gaze is fixed upward and outuward.

T You seemed to have some difficulty deciding which
. data was relevant to the assessment. v

Press NEXT for a study assignment.

Figure 140. - "The Nursing Process
and  Psychotropic Medication:
Antipsychotic Medication," by Sylvia
F. Alderson, Elaine Boettcher, Evelyn
V. Stevens, Francis J. Dunham, and
Miriam Greenberg. Copyright® 1986
by the University.of:Delaware.

199



160

* In figure 141, a hypothetical Nursing student (Pat) has been asked to describe his
feelings: after having experienced a simulated terminal illness. The computer
compares the student’s response with an earlier response to a similar question and
_provides appropriate feedback, as shown in figure 142.

The - College of ‘Nursing continues to use the PLATO system to allow registered
‘nurses to challenge nursing courses for credit by. examination. Since 1978, multiple
choice " tests' covering the theoretical portions of the. first and second courses in
adult - physical health and illness have been used a total of fifty-two times by
registered nurses studying for higher degrees.

* Nursing students use the Apple and the IBM PC to learn and practice basic analytical
and problem-solving skills required in patient care. The Lippincott programs

- "Behavioral Objectives," "Nursing Plans," and “Nursing Diagnoses" are helpirg students
in the courses Societal Context of Nursing and Determinants of Wellness.

Birth Death

@ Birth Death
Pat - % .
. LIFE LINE Pat
. LIFE LINE

From the following list, choose one word that best
describes your feelings as you see yourself at the
terminal point on the life line. Touch a word or
type its number.
Il. terr‘ifiedJ Ii. content _I W unsure l sad
|2. confubedJ b happy 1 Le._sed | Your word choice in A similar question earlier in

the leason was "h=rpy.” Your feelings have
changed. Seeing yourself at the terminal point on

the life line has evoked a different emotion. For
IS. 2lated J ll' lost —l Iﬁ angry _J further exploration of this, utilize the resource

list.

[4. trightened | [6. excited ] [12. detached | Presss NEMT to contimue
' DATA for the resource list

Press NEXT to continue.

Figure 141. "Death: A Personal Figure 142.  "Death: _ A Personal
Encounter,” by Madeline E. Lambrecht, Encounter," by Madeline E. Lambrecht,
“Evelyn V. Stevens, and Miriam Greenberg. Evelyn V. Stevens, and  Miriam
Copyright® 1986 by the University of Greenberg. Copyright® 1986 by the
Delaware. University of Delaware.

—
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Prhy‘ sical Education

‘Th"e Cbilege éf'PHysical Education, Athletics and Recreation has developed courseware
‘in Sport Science, Sport Skilis, Health, and Physiology. .

Sport Science

‘ --an"“Motioii'Analysis," a lesson that uses a digitizer interfaced to-a PLATO

terminal, continues to be an integral part of the biomechanics program. Students
.enter body coordinates of nineteen segmental endpoints that have been- acquired

- through the filming of athletes. The computer uses these coordinates to provide the

- students. with a graphical representation of the body, location of center-of-gravity
_ positions, and kinematic compounds of both linear and angular velocities. In addition,

. the angle is calculated for each vertex. This lesson has been published by the

Control-Data’ Corporation.. Figure 143 is an example of a graphic display that is
formed from data that the student has entered. IR

* Another lesson developed in the’sport science area is "Equine Biomechanics and

Exercise Physiology." It uses the same biomechanical concepts as "Film Motion
Analysis" but is more flexible because the student is not limited to nineteen
segmental endpoints. - After the student uses the digitizer to enter the chosen
number of endpoints, the computer draws graphics similar to those of the "Film

'll:/Iotion Analysis" lesson. Figure 144 shows multiple frames of sample output for a
orse. : ‘

kozel X CG = 23,181 True X C/G = 4,565
Y CG 3.177 True Y C/G = 4,559

1 7 P IERON

©

1 1 Press NEXT for graphic analysis index,

Figure 143. "Film Motion Analysis," by Figure 144. "Equine Biomechanics and

David Barlow, James Richards, and A. Excrcise Physiology," by David Barlow,

Stuart Markham, Jr. Copyright® 1977 by Shawn Hart, Jeffrey T. Davis, and Mark

the University of Delaware. - Baum. Cotpyright© 1981, 1982 by the
S University of Dclaware.
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A Basic Matheinatics and Trigonometry Package is used extensively to prepare
students for the mathematics needed to complcte biomechanics coursework. The
programs provide examples of biomechanics formulae and terminology and drill and
~practice in the laws of signed numbers, balancing equations, formula transformation,
proportionality, unit conversion, trigonometric functions, and vector motion analysis
in sports. Pretests and posttests are included. Figure 145 shows a vector motion
analysis problem, and figure 146 shows the detailed solution that is provided for
students who cannot solve it on their own.

Sport Skills

‘A Volleyball Strategies Series is widely used in the ‘sport skills area. The volleyball
lessons begin with a tutorial on each volleyball strategy. After the tutorial, a
volleyball court is drawn on the screen, and the student is informed of what the
opponents are about to do. The student then positions players on the court by
touching the screen. When all of the players have been set up, positioning is judged
and appropriate feedback is given.

PRACTICE PROBLEMS: Vector Hotion Analysis II HELP
{ DATA for trig table | | SHIFT-LA8 for calculator |
 PROBLEM;

cos 22° = horizontal vaelozite
A broad jumper leaves the take-off 27
at an angle of 22* and a resultant

velocity of 17 ftrsec. 27 ftss : Vy Vi » 27 + cos 22°
27 feos :]Vv Yh e 27 - B.9272

QUESTION: Yh ¢ 25.03 ftrzec

What is his forward velocity?

P> 47.7 ftrsec2 no

HELF 13 avatilable Press
Fress
K -
SHIFT-NEXT for quiz SHIFT-BACK f5r 1ndax BACK %o enter vour enswer

Figure 145. "Vector Motion Analysis Figure 146. "Vector Motion Analysis in
in Sport: Part IL," by David Barlow, Sport: Part IL" by David Barlow,
Patricia Bayalis, and Nancy J. Patricia Bayalis, and Nancy J. Balogh.
Balogh.  Copyright®1981, 1983 by the Copyright® 1981, 1983 by the University
University of Delaware. of Delaware.
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| Figure 147 is an example of a court that a student set up.

- Three lessons on doubles racquetball discuss offensive and defensive strategies for

doubles play. Students learn court markings, positioning, and techniques of doubles
lay, which can be very hazardous for the beginning racquetball player, who has not
camned to control stroke technique and has not mastered spatial awareness of the
stroke “space. . " Instructors feel obligated to teach doubles play strategies but are

- reluctant to let beginners play doubles matches. The PLATO lessons were developed

to provide the o fortumty for students to learn doubles play without the risk of
injury.  Figure 148 shows how one. of these lessons uses PLATO graphics in
discussing doubles strategies.

In addition to volleyball and racquetball, the sport skills area has also developed a

lesson on ‘social dancing. A musical example is played on a music synthesizer, and
the student identifies the dance step that would be appropriate to use with the
music. The dance steps include the alley cat, cha cha, charleston, disco, fox trot,
jitterbug, polka, rhumba, tango, and waltz. ‘

6-2 OFFENSE
: Serve Reception Offeraive positionss front and back
Before the serve and the setter is number @.
+ Net [
- : . Player | has the re-
3 2 1 l sponsibility to play
’ all shots on his side
| of the court.
« 18-Foot Line . left
6 alley Note that player 1|
. ! l has the responsibility
S ’ for backhand shots in
| the left alley and fore-
hand shots in center
center court.
E : §\l{7 court I §¥7
— I -1 Press NEXT.
, °
Checking LEGAL positionimy sy
The 4 should be to the left of 3.
The ¢4 should be in front of ¢5. :
The 82 should be in front of o1 Press SHIFT-BACK for index
Press NEXT to contirue.
. S . " .
Figure 147. "Volleyball Strategy Lessons: ~Figure 148. Basic Racquetball

A Drill and Practice Lesson Dealing with ~ Strategies for Doubles Play: Offensive
the 6-2 Offensive and 2-4 Defensive Positions," by James Kent, Patricia
Strategies Used in Volleyball," by Barbara  Bayalis, Clare Berrang, Nancy J. Balogh,

Viera, A. Stuart Markham, Jr,, and Nancy and Eric Bishop. Copyright® 1980,1982,
1983_by-the University-of-Delaware.—-—— —— -~ ——

J. Balogh. Copyright® 1980, 1981, 1982 by ___
the Univeisity of Delaware.
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Health

Health lessons under development -include activity assessment and fitness lessons.
The activity self-assessment lesson analyzes a student’s daily excrcise routine and

~ determines whether more exercise is needed to be physically fit. Students are asked

to identify activities they have done during the day and enter the number of minutes
each activity lasted. Figure 149 is an example of how students break down a 24-hour
day into various activities. After students eater all of the activities they have done,
the information is analyzed, and results are explained.

The fitness series has become an integral part of the sport skills classes in physical-
education.. With the emphasis these classes place on lifetime sports and physical
fitness, it is important for students to understand the basic principles of fitness.
The series begins by discussing the importance of the threshold level and the proper

‘procedure for monitoring pulse rate; it continues by outlining the ingredients of an

effective fitness program and eventually aids. students in establishing personalized
physical fitness programs. Figure 150 explains the pulse monitoring procedure
students practice during the lesson. '

Peroomal Activity Chart - Berramg
a, Sleeping B.lll 1. Slow walk INTENSITY
b, Riding/driving 8.386] m. Moderate walk . Follow these 1nstructions carefully to find your pulse:
co  Studysdeskwork n. - Fast walk 1) Place one hand paim up.
d. Meals - o Light MPk 2) Place the index and middle
or ptwaical Sork finger of the other hand on the
e. Uatching TV p. fapid cutside of the thumb of the hand
calisthenica lying palm up.
f. Reading q. Slow runvjog
e TS 3) tove the fingers along the outside
. f the :
€  similar _to bf r. rmest run :he w‘:‘::‘"b until you have reached b \
h, Standing 8, Leisur rt
e sports 4) Now, move your fingers slightly
i. Oressing t. Racquet mports to the inside. ==
j. Showerirg u Cotrp:htlve S) At thia point, the fingers should O-
e T sports be reating on a cavity. UWith the P4
k. O 'l‘ lC:Wl_!ﬂ : v. Stair climbing fingers resting there lightly. you
similar to g-i should feel the pulse of the radial
Select a latter » Hours used 8,38 ] artery.
HELP is available.
Hours remaining 15.78 Did you find your radial artery pulse? (y/n) »
Press LAB when finished, *

‘Figure 149. "Activity Self-Assessment," by ~ Figure 150. "Fitness, Part 2: Ingredients

ssxbara Kelly and Deborah E. Richards. of Fitness," by John O’Neill, Deborah E.

Copyright® 1981, 1982 by the University Richards, Patricia  Bayalis, Sharon

of Delaware. Correll, Clare Berrang, and Sherri

o ' ’ - Giniger. Copyright® 1981, 1982, 1983 by
the University of Delaware.
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Physiology

Two physiology lessons have been developed. The first deals with muscle
identification and is presgnted in a multiple choice, drill and practice format that
- quizzes students on' identifying the action, origin, insertion, and innervation of the
muscles-of the human body. The addition of a series of slides is planned to help -
students incorporate new terminology. Figure 151 shows a sample question.

- The second lesson deals with the mechanics of muscular .contraction and explains
cellular and molecular physiology by using animation to illustrate the processes that
occur. in the sarcomere, the cellular contractile element of a muscle fiber. A Micro-
PLATO 'animation is used in this lesson to illustrate the intricacies of muscle
contraction.: Figure- 152 shows the last of a series of displays demonstrating the

rincipal processes of a contracting muscle. After successfuily completing this
esson, students are able to name and identify the neurotransmitters, ions, and
cellular processes involved in the contraction of a muscle fiber.

During 1985-86, physical education students began to use IBM PC microcomputers.
Students in the course Computer Use in Health, Physical Zducation, and Recreation
- learned .BASIC : programming and used a software package called MicroUse, an
- integrated program that contains (1) a word processor closely resembling WordStar,
. %2) a spreadsheet much like Lotus, and (3) a data base marager that parallels dBASE

GIVEN ’ ORILL

MUSCLE GROUP: Muscles of the Shoulder " The cross-bridges of a sirgle myosin filament

HUSCLE: Supraspinatus po:nt at a 6B-degree angle toward each actin
_ . filament. The cross-bridges extend cutward and
Choose the correct insertions for this muscle bind to the actin filaments at specifiic receptor
Touch to review the instructions, sites, then pull the actin filaments jrward
THSERTIONS toward the H-zone of the sarcomere.

Deltoid tuberosity of humerus.

x/ Greater tubercle of humerus.

++
y/ | Lesser tubercle of the humerus. Lca Ca++ . Ca+ﬁ

tedial lip of the bicipital groove of the
humerus,

The correct answers are marked with the x {CE ++ C ++ CE ++
above, Touch.the NEXT box for ancther question, - 7 :

[er=] [er] =3 | Press KO to cantimu or 870 o revi.

Figu’ré 151. . "Muscle Identification," by Figure 152. "The Mechanics of Muscular

o .Keith Handling, Shawn Hart, and Patricia Contraction," by Robert Neeves, A.

'+ Bayalis. ‘Copyri%)tq’ 1980, 1982, 1983 by Stuart Markham Jr., and Shawn _Hart.
.- ‘the University of Delaware. ‘Copyright® 1984 by the University of
L Declawere.
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- Physics

The Department of Physics participated in the development of Control Data
Corporation’s- Lower Division Engineering Curriculum. Consultants in program
development included Professors Richard Herr, Arthur Halprin, and S. B. Woo.
Professor. Eerr also served on the editorial review board. The physics component of
this program. covers material -in the two semesters of general physics that
undergraduates normaily take at the beginning of an engineering curriculum. The
lessons ~consist mainly  of problem-solving exercises, tutorials in how to do

roblem-solving, and drill-and-practice exercises on basic concepts. The lessons are
flexible enough to stand alone, supplement a lecture course, or replace the recitation
sections that normally concentrate on homework problems. The laboratory experience
included in. the usual general physics course remains classroom-based and does not
include PLATO lessons. ‘

Physics students also use PLATO lessons in the Introduction to Astronomy course.
Figure 153 is from an easily accessible table of the positions of the planets on any
date, in right ascension and declination. —Microcomputers are also used in the
astronomy. course. ‘The Department of Physics became involved with microcomputers
when faculty members and researchers began usin% Eersonal computers for grading
and numerical computation. The Commodore PET became especially popular.

Instructional programs on the Commodore include an interactive problem-solving
lesson on the luminosity of stars, several lessons on Kepler’s laws, some astronomy
terminology games, and several utility programs that students use to analyze
laboratory data.

This zircle corresponds
to right ascension,

to Polaris

Press: NEXT for the declination circle,
or BACK to return to where you were before.

Figure 153. "The Positions of the Planets,"
by Samuel Lamphier. Copyright® 1980, 1981
by the University of Delaware.
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* Political Science

- Under a grant.from the National Science Foundation, Dr. Richard Sylves of the

Department - of - Political Science revised three PLATO simulations based on lessons

_ ori%(inally.developed on the Illinois PLATO system. These lessons allow students to
~make’ strategic decisions in.the policy process while assuming the role of a key actor
in the policy subsystem. _ - : ‘

In the -fi'ré(t:;;szir'ﬁulatiOri,ﬁ ;'Political Sciehce Budget Lesson," students play the role of a

. state agency-head for the Dcpartment of Mental Health. They complete budget forms
- for their departments and then shcpherd the budgets through' several stages in the:
~.state budgeting process, as shown in.figure 154. The students must deal with

~ pressures from the governor, hospital administrators, and key legislators, whose
districts are served by particular hospitals; students must also be prepared to justify
to the Bureau of the Budget any requested increases in their budgets. ’

Adams State| Jefferson | Lincoln ! Children's *
Hospital State Hoapital:stute Hospitul:stute Hospital
¥ ¥ v
Planning
Office
Agency
Head
The budget recommendations from your
o, unit administrators are now being sub-
| Governor's mitted to you. At this point in the
Bureau of budget process you will begin preparing
the Budget budget requests for your five units.

: State
Legislature

Press the NEXT key to contimnue.

Figure 154. "Political Science Budget
Lesson," by Fred Coombs, et al.
Revised by Richard Sylves, Sue C.
Garton, Walter Smith, and Randall
Smith. Copyright® 1971 by the Board
of Trustees of the University of
Illinois.
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' The second and third simulations are called "Political Districting” and "Committee

~ Chairman," respectively. In "Political Districting," the students practice drawing

- district maps- and learn about the political significance of gerrymandering, as shown

- in figure 155. "Committee : Chairman". deals with politicking in the state House of

'~ Representatives. The object is.to influence House members to vote a particular bill

~ into law. - One way to do this is to clicose appropriate witnesses who will testify in

~ favor-of the proposed bill at a hearing, as shown in figure 156. Throughout the

.. simulation the students are shown a vote count taken by informal polls. The number

. of votes in favor, opposed, and undecided are shown periodically to inform students

of their progress. At the end of the lesson the students are shown the margin by -

~ which their bills passed or did not pass, and they are given examples of some of the
- good and poor decisions they made during the lesson. o

Another lesson, "Organization Charts and Public Administration,” introduces the
common principles of organization in understanding the formal organization charts of
~public agencies. Charts of real and imaginary organizations are depicted. Key terms
and concepts that are commonly used in constructing formal administrative structures
are introduced. The lesson also discusses the advantages and disadvantages of
different organizational structures.

fAs subcommittee chairman, you have the power to invite

DlS'tl’" i Ct Map #1: witnesses to testify before the subcomittee,

TRY TO GERRYMANDER IN FAVOR OF YOUR PARTY
DEMOCRATIC

TOUCH the bores of those witnesses you wish to invite.
To change your mind simply TOUCH the box again.

1 2

@ PARTY STI

3 n n
Used fAsat. Secretary of HS Unaffiliated person
3 6 I County e"l {formerly HEW from New York Cit .
(5] @ i ,
i " » 4 :: Young Americans National Education
O S 38 ] for Freedom (YFF) Rssociation (NEA)
12 13 6 S8
< : 4: President of & I Amer1can Farm J
H 13 1 ! - 78 major universit Bureasu (AFB)
] S8
» i 38
i Herita;
Determine the four counties that make 2 78 i N):tlédiw:?ll on I Foundat?:n I
up the (@ district. Type the nurber of 13 48 igher cation (NCHE)
one of these countics, then press NEXT. l; ::
1
i i Office of Management American Federation
E" :m)@ district. el of | & the Budget (OFB) I of Teachers (FT)
ounty

TOUCH ancther bov to invite someone else,

If you wish to start over on this map press BACK.

or
press SHIFT-NEXT when done.

~ Figure .155. "Political Districting," by
Don Emerick. Revised by Richard Sylves,
Squa C. Garton, Randall Smith, and Susan

il.
Trustees of the University of Illinois.

-Copyright® 1976 by the Board of

Figure 156. "Committee Chairman,” by
Fred Coombs, et al. Revised by Richard
Sylves, Sue C. Garton, Kenneth Kahn,
and Randall Smith. Copyright® 1969 by
the Board of Trustees of the University
of Illinois.
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Students in a Cognition course use the Willard Hall Apple Classroom to learn the

rationale and ‘methods for designin

"Computer Lab in Memory and Co

cxperiments they engage in predict an

and implementing a research project. The
nition" package lets the students see the
support theories of cognition. It consists of

programs in which students participate in simulated experiments.

A theory discussed in class is tested in the program "Levels of Processing I," which
- Presents.an experiment to assess the level at which subjects mentally process visual
stimuli. Figure 157 shows the directions. The subject. is asked a question, presented

‘with:a word, ‘and asked 'to respond

"yes" or "no." The questions are either

- semantically oriented (e.g., "Is it a kind of fruit?"), physically oriented (e.g., "Is it a

- consonant-vowel-vowel-consonant” word?"), or acoustically oriented (e.g, "Does it

rhyme with' chair?"). These questions are deségned not to test knowledge of the
pond,

words, but rather the time required to res

The subjects are later ‘asked to recall the

Figure 158 S'hows the results-obtained

which is the dependent variable.
words.

by one student. They support the Levels of

Processing Theory, which argues that people process information at different levels,

The level at which the information is ﬁ
c

the physical structure and acoustic

rocessed influences memory. Questions about
aracteristics of the word are processed at a

shallower. level than semantic questions and are not as successfu ly retained in
memory. - Questions concerning the meaning of the word should aid the subject in

recalling that word at a later time.

".I'he "Computer Lab in Memory and Cognition" package contains experiments that use
independent variables such as the time laf)se between questions. All the experiments

_deal with current issues in cognitive psycho

Ogy courses.

* IN THIS EXPERIMENT YOU WILL BE ASKED
TO ANSWER THREE KINDS OF QUESTIONS
- ABOUT CERTAIN WORDS:

. IS 'IT A cvcve?
" DOES IT RHYME WITH (SOME WORD)?
IS IT A (SOME CATEGORY LABEL)?

- ONE OF THESE GUESTIONS WILL APPEAR,
.. FOLLOWED BY A SINGLE WORD.
© . AT:THAT PDINT, YOU SHOULD RESPOND

- ?YES® OR ’NO’ DEPENDING UPON WHICH
".". IS CORRECT. (EXAMPLES FOLLOW.) °

. . WHAT KEYS DO YOU WANT FOR: .
' YESCRETURN>? S NOCRETURN>?

YOUR OWN DATA SUMMARIZED
(19 POSSIBLE PER TYFE)

ENCODING PHASE RECOG.
#CORRECT RT  #CORRECT

QUEST. TYPE:

TRUE. FORM 10 1101 8
FALSE., FORM 8 9946 5
TRUE. RHYME 10 611 19
FALSE. 'RHYME 9 849 7
TRUE. CATEGORY 9 928 19
FALSE, CATEGORY 10 1611 19

FALSE RECOGNITIONS = 22

Copyright® 1982 by Cond
Towa." Used by permission;”

Flgure157 - "Computer Lab in Memo
~and ::Cognition," bé Janice Kenon. and Cognition," bg Janice - Kenon.
' +Conduit, Towa -CitY_z.5 on

1y  Figure 158. "Computer Lab in Memory

- Copyright® 1982 by duit, Iowa City,
‘ ‘flﬂgﬁ‘;}scd by permission.. . .
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Sociology

During the spring-of 1979, the Department of Sociology began using the PLATO
system as an educational aid in a course on population dynamics. This course uses a
group of lessons developed by the Population Dynamics Group at the University of
Illinois.” These lessons interact with a large data base of information on population

- growth, energy consumption, food supply, and other variables related to population
dynamics, for different time periods and countries. Students can change parameters
and observe how these changes affect the population over time. ,

The two displays shown below are from a lesson on population projection. Figure
159 shows how a student can change a population variable and observe the results in
bar graphs.” Following the student’s instructions, the lesson displays on the left side
of the screen what the population of Belgium would be in 1990 if a dramatic increase

~in the fertility rate were to occur, whereas the projection given the present value of
that parameter is shown on the right side of the display.

Figure 160 shows how the student can compare the projections for two different
countries. In this case, the student has asked to see the ﬁrojections for the
populations of Belgium and Afghanistan using current demographic parameters. As

- with the previous example, the student can change the demographic variables and
observe the effects on the populations.

» Belgium (A) Afghanistan (&)
b4 Pae Conpositior X =Total Population O =Total Population
T}
Belgiun (®) 85+ Belgium (A) {
(1998) 8g-84 (1998)
14,41 million 75-79 18.31 million |
78-74
65-69
68-64
55-59 - 2 48 + 5
58-54 6
45-49 =
485-44 =
35-39 =
39-34 W — % % "
25-29 - -
28-24 g . : N
1 15-19 1 1978 1985 2888
18-14 Years
[ 5- 9 ‘
N - 4 — .
z.:aL 1.4 ﬂ.l' 8.8 1.4 2.8 ° 1978 1985 2838
Millions Millions : X 9.656 19,14 18.65
o 17.86 24.32 34,82
Press -NEXT- to advance 5 years in time.
Press -BACK- to select a new graph option.
Press -HELP- for available options, Press -HELP- for Available Options

.. Figure 159. - "Population - Projections,” Figure 160. "Population Projections," by
léy _Populations’ Dynamics ~ Group. Populations D%namics Group. Copyright®
- Copyright®1975 by the Board of Trustees 1975 by the Board of ‘Trustees of the
of the University of Illinois. University of Illinois.
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: StatiStics

OCBI supports statistics courses on two mainframe systems, namely, PLATO and the
VAX 11/780.

’-PLATO Statistics Courses

The Delaware PLATO system provides users with statistics instruction and data

- . service. A statistics worksheet lesson has been developed that takes advantage of

PLATO?s high resolution graphics.  Figure 161 shows a linear regression plot from
this' lesson. -~ The ‘data, entered in. a worksheet format of rows and columns, is
-conveniently indexed, cross-referenced, statistically tested, and compared. Students
obtain-a display of the values of a given column of data as a table of values, as a
- box plot, or, as shown here, as a scatter plot. Pertinent parameters are displayed
along with tiie graphical display.

A complete: library of instructional statistics lessons developed at the University of
Illinois is_available on the Delaware PLATQ system. Interested studerts and faculty
may use Illinois packages to perform analyses of their own data. Graduate students
find the instructional lessons helpful for review of fundamentals of statistical
analysis, while researchers appreciate the ease with which results are obtained for
small amounts of data. :

$y=33
yy-ZZ.ZZ LINEAR REGRESSION
oy =3

Cap.1955X+15.22

a,=2.196
ro,=8.267
covai.759

26 T

24 ¢

21 24 27 38 33 36 39 12 45

Figure 161. "Statistics Worksheet," by
Victor Martuza, Aart Olsen, Mary Jac
Reed, and Gary A. Feurer. Copyright©1981
by the University of Delaware.

211



172
VAX isti ur

Three integrated statistics projects have been developed on the VAX 11/780. Under
a %rant from the Digital Equipment Corporation, Professors Arthur Hoerl and John
Schuenemeyer of Mathematical Sciences, and Victor Martuza of Educational Studies,
have developed a one-semester, interdisciplinary statistics course that includes
lessons on  probability, descriptive statistics, and inference. Basic statistics
concepts are = taught in a tutorial mode, and many graphical procedures and
dynamic data bases are ‘provided to - illustrate concepts. Instructors may tailor
these lessons by entering their own data bases and choosing statistical symbols
familiar to their students. A glossary of statistics terms is available to the
students at any point iz the lessons. o

An expanded index page, shown in figure 162, gives students full control of their
paths through the statistics lessons. Students can do the complete tutorial lesson or
simply drill terms or solve exercises on the material presented in each section.
Figure 163 is an example of the complex graphical displays students construct in the
"Exploratory Data Analysis" lessons; a back-to-back bar chart format illustrates
personal crime rates in 1974 for selected cities in the United States.

INDEX l Partonal Crines ,197¢ (per 1098)
Hove the cursor to the m_w colwwn of the item you ;.hh 10 sae, ’::.bca:::l;:rnx::s:mg =
then prass A7LV, Use the B B BB B keys to move the cursor, m’?“.,wn?in’
or more complex
ORI | ek | LD | pancters | seea | SRS displays which pernit visual
Section TINS comparison of two or sore
SOME BASIC m batches,
SIMPLIFYING
DATA
At right is a complex bar
DATA chart showing both violant
and theft crime rates in
DATA selacted cities, using a
BROUSING back-to-back format,
DATWFILES Press AC7UAN to continue,

Press; AELP for an wxplanation of the index display
EXIT to laave this lasson .

Figure 162. "Looking at Data," by Victor Figure 163. "Graphical Displays Based
- Martuza, Mary Jac Reed, and Michael on Tallies,” by Victor Martuza, Marx Jac

Porter. Copyrighte 1986 by the Reed, and Michael Porter. Copyright®

University of Delaware. 1986 by the University of Delaware.
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Figure 164 illustrates a probability problem. After being shown an experiment that
involves drawing a heart from twelve face cards, students are asked to enter the
niumbers -applicable-: to the’ eguation. Figure 165 shows an open-ended exercise in
~which students control the display by choosing the confidence interval and alpha
level. Subsequent queries test student understanding of the resulting plot.

Two other statistics projects have been funded by RFP (Request for Proposa{l) grants
from OCBI. Five faculty members from the Departments of Communication, Criminal
Justice, Political Science, and Sociology are developing a package of lessons to teach
students : how to collect research: data, understand it, and critically evaluate it.

C Programmed lessons contain instructional information on scientific variables, the
. .scientific method, and statistical research methods. | ‘

Finally, the APL programming language is being modified to use a friendlier, more
understandable symbol notation with a faster terminal response time. Statistics
students can construct programs from a library of APL functions and will eventually
have “graphical output from the functions.” Tutorials in AMPL (A Modified
Programming _I_.anguage) are being developed to teach students how to use this
powerful language for statistical analysis. :

 S——— .. —
Experiment: Draw a card H = T
Fovribmas i PEE) ™17 ¢ centgnates the 12 face carts —

5= —

EXERCISE
What proportion of the

€= aface card - wlantr-cn‘;ot
_—

co)nuln the parasater,
KiJgjlgxjao N — L
slelelelvlv]v|3]S]5 . )
ﬁqs . E—

K 4

ey, €%

saen Y
M""'n

. Figure 164. " "Probability,” by Arthur Figure 165. "Estimation Procedures," by

-~ Hoerl, Clella B. Murray, and James C. John Schuenemeyer, Mary Jac Reed, and

...Lynch. - Copyright® 1986 by the Deborah Bamford. Copyright® 1986 by
University of Delaware. ' the University of Delaware.
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* University of Delaware English Language Institute

The University of Delaware English Language Institute (UDELI) offers an extensive

_English program to sixty students each month from Panama, Japan, Brazil, Greece,
Iran, Mexico, Jordan, China, Korea, Kuwait, Lebanon, Saudi Arabia, United Arab
Emirates, Syria, Bolivia, Venezuela, Sri Lanka, Thailand, and Uruguay. Students are
placed in one of five levels according to their language abilities.

At the core of the Institute’s PLATO curriculum are "Basic Reading and Language
Skills" for use by students at the lower levels and the "Index cf English Lessons" for
intermediate and advanced students. In the beginning sections, students work with
the sounds of letters. In figure 166, the- student learns whether the letter "c" is
pronounced like "k" or "s." In the advanced section, students are given PLATO
assi‘anents that help develop skills needed in University courses. In figure 167, the
student is presented with the verb stem "look" and is shown endings that change the
verb. to present tense, past tense, and present participle; then the student is given
new verb stems .and is asked to add the correct endings to form other tenses. The
Institute also sponsors a group notesfile called "UDELI News," which students use -
with the stipulation that all notes must be written in English. ~

aymbal city " come ' cabbage cent
cycle cure cable, cipher cuff = LDOKB

celery cat cyst certain cuddle s LOOKED

cover cigar cull cobalt cylinder LOOK ING
Press NeXT. _

Is *c* pronounced like K or like S when followed

by each of the vowels given below? Preas NEXT.

a k ok e s ok

o >

\1-: \:

Press NEXT or touch screen to continue.

- Figure 166.. "The Case of the Curious C,"  Figure 167. "Simple Verb Endings," by
léy Joan Sweany. = Copyright® 1975 by Robert Caldwell and Research for Better

hicago City Colleges. Schools. Copyright® 1979 by Control
o _ Data Corporation.
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University Parallel Program

ComJlJ_uter-based instruction began in the University Parallel Program when four
. PLATO terminals were installed at the Georgetown campus of Delaware Technical and
Community College (DTCC) during the fall of 1980. In 1982, eight terminals were
installed in a CBT classroom built into the new library. Four terminals were
installed at the Wilmington campus in 1983, and two were located at the newlg
established Terry Campus in 1985. PLATO lessons are now used in forty-five DTC
courses.

In addition to using PLATO courseware, faculty members in the Parallel Program
have begun to develop their own lessons. Figure 168 shows part of a lesson that
deals with sociology as a science. Students are given a theory for which they must
write testable hypotheses and design a survey to test the hypotheses.

The Parallel Program’s Department of Philosophy has developed a lesson that teaches
categorical . syllogisms in a logic course. igure 169 shows how students are
introduced to the concept of categorical syllogisms.

In 1986, the Associate Provost for Instruction released a PLATO version of the
Transfer of Credit Matrix, which shows how credits are transferred among Delaware’s
institutions of higher learning.

Steve, now that we have looked at the various
steps in the process of SOCIOLOGICAL RESEARCH, THE CATSYLS
we are going to go through this process together. .

First, we are going to take an accepted THEORY The Catsyls are a range of low-lving mountains

in sociology and make a HYPOTHESIS based on in the atate of Reasoming, roughly separating the
that theory. coastal plain of ordinary language from the upper

reaches of symbolic logic.

Our theory is; They can be by-passed altcgether, but 1t
would be a pity to da this, because

P i pecple who are similar to themselves.
cople like e uho o i ‘their gentle pathways provide mam: »

pleasant diversion, and

i
We like each other! ‘a.uood look at the Catsyls helps on= see
everything else more clearly.

/ ! AN
Frank Sam Harry .

Press NEXT to contirue
press to continue

Figure 168.  "Sociology as a Science- Figure 169. "A Holiday in the Catsyls,"
‘Module -1," by Henry Nyce and Stephen by Joan West. Copyright® 1981, 1982 by
Guerke. Col};yri_ght“D 1981, 1982 by the the University of Delaware.

University of Delaware.
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Utilities

Since the beginning of OCBI, staff. members have written software programs that are
independent of specific academic disciplines and are in_some cases not directly
instructional in nature, but provide a valuable service to University students, faculty,
or staff. Seven such lessons, called utilities, are described here.

The first utility has been very helpful both to faculty and students who are new to
the PLATO system. Entitled "How to Use PLATO," it offers an interactive
introduction to many features of the PLATO system, including the touch panel and
the special function keys on the terminal keyset. Taculty members may select which
sections of the lesson are al%propriate for the students in their courses. A language
professor, for examﬁle, would be interested in teaching students how to specify vowel
and consonant markings in their responses, while a professor of mathematics would
want students to learn how to type complex numerical expressions. Figure 170 shows
a sample displa{l from the lesson in which students are taught how to use the DATA
and LAB special function keys. ,

The second utility is the "Questionnaire System," which allows easy entry of survey
items in both multiple-choice and open-ended formats. Questionnaires constructed
and administered on the PLATO system typically ask students to evaluate specific
instructional lessons or the appropriateness of incorporating lessons into course
syllabi. Figure 171 shows how a student responds to an open-ended question that
asks what was liked about using the PLATO system.

Question number 27

What have you liked most about PLATO?

DATA and LAB K )

Two more keys, DATA and LAB, are used 1n some
lessons to make special information or options
available to you. In fact, what these keys do
depends ENTIRELY on the lesson you are working 1n.

Write your response 1n the space below. Press:

NEXT for the next line SHIFT.NEXT when finished
BACK for previous line HELP for more ¢ptions

I liked the way PLATO called me by name.

It's a good idea to check the screen for messages
(like the one below) on which "special function®
keys are working and what they will do.

. [Press [ATA to make the DATA key blink
Preas LAB to make the LAB key blink

Press NEXT to contirue

Press: ANS to record this answer
BACK to change your answer

Figure 170. "How to Use PLATO," b6y Figure 171. "PLATO Users Question

Jessica R. Weissman. Copyright® 1976, Survey Package," by Daniel Tripp and

1977, 1979 by the University of Delaware. ~ Bonnie A. Seiler. CopyriI%ht@ 1978, 1979,
’ 1980 by the University of Delaware.
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After administering a questionnaire, a faculty member can look at all rcsponses to
open-ended questions and at summary data ‘'on multiple-choice questions. Summary
data includes for each question the total numbcr of responscs, the mean response,
the standard deviation, the number of times each response was given, and the
percentage of the total number of question responses represented by the number of
tizaes ¢ach response was given.

Yhe third wtility is a set of lessons developed at the University and used extensively
by students, faculty, and staff. Entitled "The Lesson Catalog System," these lessons
aliow PLATD users to create, maintain, and use lesson catalogs. Each catalog can be
a simple index of lessons or may contain a major index with several subindices, and
multi-page descriptions of each lesson may also be included. These lessons provide
the capability to format and print an off-line catalog as well. When a catalog is set
up as a router for students, a menu of lesson choices from which students may
freely choose is available, and a record is kept of student progress.

More than fifty catalogs that group lessons by subject matter have been compiled on
the PLATO system to aid users in locating lessons they would like to use. Figure 172
shows the first page of a catalog that consists of lessons developed at the University
of Delaware. 'lPhis catalo§ has been divided into several subindices called categories
that make it easy to find Iessons in a particular academic discipline. If users choose
option "a," accounting lessons, they will be taken to an appropriate subindex where
they may choose a particular accounting lesson.

| Lessons Developed at_the University of Delsware ]

1 Categories of Lessons [Page 1 of 2 ]
a - Accounting

b ~ Agriculture

¢ = Airt and Graphic Design
- Anthropology
- Biology

= Career Education

d

e

f

& - Chemical Engineering
h - Computer Science

i - Economics

} - Education

k

- Education Research

Choose one ol the Tetters or press NEXT for more lessons
SHIFT-STOP to leave
HELP available

This catalog was last changed at 4:13:15 pmon 6-18,82,

Figure 172. ;'Lesson Catalog System," b
David G. Anderer. Copyright® 1978, 1979,
1980, 1981 by the University of Delaware.
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The fourth utility is called "Ciassroom Scheduler System" and is a set of programs
used by OCBI staff to coordinate group and individual reservations for terminals in
the three major PLATO classrooms. These lessons help classroom site directors
allorate terminal resources efficiently and ensure that a classroom is never
over-booked. Several informative displays are available, including a daily schedule of
reserved terminals, a list of available terminals, and a weekly schedule of classroom
assistants.

A related fifth set of utilities collects data cn the number of terminals used each
hour at each PLATO site and the amount of computer memory used during that hour.
This information is used in making decisions on placing terminals where they can be
used most effectively and in optimizing scheduling arrangements. Figure 173 shows a
sample display of terminals used, memory used (in thousands of computer words), and
percentage use of computer resources on one day. This set of lessons interfaces
with the classroom scheduling lessons to facilitate comparisons of scheduled and
actual usage.

The sixth utility was developed for office use to allow part-time employees to record
hours worked, broken down by work activity. At the end of each pay period, payroll
report - forms are printed and submitted to the University payroll office. The
program keeps a record of hours and funds dllocated to part-time employees, the
total amount claimed from each authorized project account, and the work history for
each pay period. Figure 174 shows information for a fictitious employee.

62 :
1 sPeraonal Information for “summative/demo®
4
2 A. Full Name: “Fictitious Employee®
I B. Social Security number: “B55-S8-S888"
L 1) A ]
B 5" 9an 1M1 Tard noon Thn ' 2o 3im ' m 5om Gom 7on den 9en 1B ) 1em €. Dapartment Namie "0 C B I*
Usage Date: 18/6/01 Grapht ECS Site: smith D. ODepartment Number: <1128°
- . E. Check Delivery: 9993
28 E fF. PAccount Description: "misc wage - students”
E 3 G, Ledger Rccount number: "11911120808268"
1l tes ON oo
RLJ H. Funding Expiration Date:  6,38,82 Created: 5,17,82
== I. Payrate: $ 3,35 /hr
4 i . J J. Job Clasa: "9s52"
B B S TAM T Tai woon 1. ' 7 3w om Son Bon ' Tom- Bm 9om Lo T Tors Y. Money Allocated: S 13s8.08
Ussge Date:  18/6/81 . ‘apht terminals Site: smith L. Total Money Used: $ 583.42 (17.4 %
159 . Hours Allocated: 1¢9¢.8 hrs
s N. Total Hours Used: 174.2 hes ( 17.4 %)
voe £ /\ 0. Ready for Printing: Not Ready
L] .
/ \/\ . P. Purpose of Payment
58 .. "To demonstirate this program for the 7th summative.*®
[ . SN
f | BM.9~!‘llmm'uoa:xm‘?n‘Jmldm)?mlsm'7m'em'9mfum‘|lm' Press s letter to edit the information, BACK to choose anather
Ussge Date: 18,6,8) Graph: load Giter All Sites person, COPY to copy a record or LAB for account options.

ﬁ‘-’igufe 173. "UD Usage Summaries," b Figure 174. "Time Reporting Forms," by

James H. Wilson. CoFyrighto 1978, 1979  Michael Porter. Copyright® 1980, 1981,

by the Univer.':y of Delaware. %)982, 1983 by the University of
: elaware.
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The seventh utility was also developed for office use to allow administrators to
prepare current and revised budgets in a detailed format reflecting office ¥.urchasing
patterns, to enter and track financial transactions, and to project total fiscal year
expenditures based on year-to-date expenses and commitments. Figure 175 shows a

new transaction that a manager is adding. :

Several other utilities have been developed including a diagnostic test question
driver, an equipment inventory, an appointment reminder, editors for memos and
other short documents, and lessons that record the maintenance history of all CBI
equipment.

Transactions Editor
Dute 00) 1 Budk] ameynt Dezcription S |E
CdlLline

sl 1e/17/65] 431] 471¢] 231.88| micres ®63-1a E | eo|
bl 16/17/,83] 431 471¢] «231.99| pd micros ®63-1a D |eco
2] 1717784 | 431] 471¢] 68.28| comprod 9234ce E | ¢o|
d[ 1717704 | 431] 471¢] -60.28| pd comprod ®234cc D | eo|
e 7/28,83 | 4083] 8242 55.088| bell telephone E |eo|
f8/14,03 | 483| 824p 4.5 bel) telephone PD| 3o
| 8,208,823 | 403] B24a 55.88|bell telechone E |eo
W 7.22/83 | 581 451p] 22,88 copying charges PD| co
3| 7,23/83 | 581 4514 58.88 king zopiers E [eo
1| 7723783 {s81| 451b)| 67.88| king copirers E | co
¥l 2,31,83 | 581 451p] 21.08] reproduction chgs E | eo|
1{8,23,83 |581{ 451b 45.88  king copsers E }jeo
m 8,23/082 | 581 4518 25.88| king copiers E |eo)
nf 714,83 | 558 S17s 124.08| village vacuum E { zo|
{77248 [ 558 517s 77.88| shore, sne, PP| eo|
gl8s14-83 |558[517s 124,98 village vscuum E Jeo
Date 8.,°12,83
Mo)ect Code - 418 .
Budget Line Code 431j NEXT store, forward
Pafarence Number W023699 BACK store, backward
Transaction Code 4 CPY for defoult value
‘mount s 74,80 SHIFT-NEX1 to fimish
Qascription > SHIFT-BACK to awit
ssomment s
Status

Figure 175. "Budget - Management
Package," by Amy Sundermier, Bonnie A.
Seiler, and Sharon Correll.  Copyright®
1982, 1983, 1984 by the University of
Delaware.
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IBM PC Utility I essons

Since 1983, OCBI’s IBM team has been creating utility programs that reduce by as
much as one-third the time needed to write lessons in Pascal. Two utilities have
been completed so far, namely, a Graphics Editor and a Character Set Editor.

The Graphics Editor lets the user intermingle text and graphics on a high resolution,
eighty-column, black-and-white screen, or on a low resolution, forty-column, color
screen. . Graphics functions include lines, arcs, circles, boxes, and ellipses. Users can
fill any closed area with one of five predetermined patterns, or they can make their
own patterns. - Text can be placed at any pixel location and can be sized, rotated,
superscripted, subscripted, emphasized, and edited. The text color can be changed at
any time, as well as the character spacing. Moving and deleting objects is a simple
task. Figure 176 shows a sample title page created with the Graphics Editor.

The Character Set Editor is used to create special fonts and special characters.
There is no practical limit to the number of fonts or special characters that can be
made. Once designed, they can be used just like regular text in the Graphics Editor.
'Fi%ure 177 shows some special characters designed for use in the IBM PC version of
a PLATC lesson. Once a display has been created, it can be saved on disk. Text
and graphics are automatically translated into IBM Pascal code. No knowledge of
Pascal is required to use the editors.

| THE SEDIMENTOLOGY OF

FLOOD DEPOSITIS w mu‘ mmm
by Dr., James E. Pizzuto 2 s “" 9 o
' nuneric an i
Y I
v
€ ¥ 3 the grid 9 109 H
[g T 1] Se: the -
wde
D = delete t bi ASC1Y values of ]
Fs fu incgru?unnt l‘ugt ‘t’l}":’“;a"(‘) n
1: r;vehonl!. by g H
efau |
: The character(s)
Co the function keys: ; . .

: o 1962 By ] “;i : %ni%ngdﬁnm)\ii as they will appear: I
Copyright @ 1 y he = Saye char(s) is n
llnri,i’aex\tj.sI ity of Delaware. : Flo= k!et: g:ld vith Hi| 1

A1l righis reserved. out saving 1
Press any key to continue.,

Press'® for help; current char seti HOHE
Ed f K w %, ) = (9.980,8.955)
cc:’:‘- }2gat tgf??—hel;. ' Xtrl/z—enSS' texé .

'Figure 176.- "Graphics Editor,” by G. Figure 177. "Character Set Editor," by
Reed, A. Sundermier, C. Green, P. John Milbury-Steen and Louisa Frank.
Ballman, D. DiZio, P. Zographon, and L. CoFyright@’ 1985 by the University of
Frank. Copyright® 1985 by the University De
- of Delaware. :

aware.

(2RD...




181
Water Resources

The Agricultural Engineering Project has developed a computer-based information
program called "Stormwater Management Alternatives--A Computer-Based Program for
- .the Selection of Techniques' to Mitigate the Impacts of Urban Stormwater."
- - Implemented on the IBM PC, this‘pro’%{-‘am allows the user to describe a site and the
- -nature of its proposed development. The computer calculates the additional volume
of stormwater runoff that the proposed development will enerate. Figure 178 shows
the runoff for a typical site. e program then offers tﬁe user a list of potentially
- useful ‘measures that would address the stormwater runoff problem and rates their
effectiveness. . C y _ ' . '

The stormwater . management program functions as a technology transfer tool,
affording users the opFo;tunity,to explore alternatives by providing information on
the possible impacts of proposed land development plans, mitigation principles, and
suitable practices. Potential users of the information base include public planning

commissions, engineering consulting firms, colleges, universities, and public libraries.

hydvagraph of the Development 35 Site

Storn-
vater
hare
¢

(in tfs).
=
Pre
fost pg S e .
6 12 14.3 1 I A

Time for £low concentration (in minutes)

2140
T

Precipitation
developnent wi

i\on 8 year Irequency stors that falls on your site aftep jts
This runoff will

H
re:ult 1n 3 peal &ischmge of 3261.8 cubic feet per second.
t a

f
[
11 take 7.6 winutes to reach a peak flow.

!
A

Press (RETURN) to centinve,

Figure 178. "Stormwater Management
Alternatives," by T. Toby Tourbier
and John Milbury-Steen. Copyright®
B84 by the University of Delaware.
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Wellspring Health Education Project

~The health ‘education project officially began in November of 1979 by sponsoring a
notesfile called  "Sexedinotes" in which students discuss sexually-related questions.
- Specially trained scx-education peer educators read and respond to these notes on a
regular " basis. “: A multiple sign-on allows easy student access to "Sexednotes."
"Sexednotes" was so  successful that two notesfiles were added in 1980. "Sexual
. Offense’ Notes" is monitored by S.0.S. members of the campus rape crisis group, and
"Interpersonal Relations Iotes" is checked by peer educators. gn 1981, two more
- notesfiles were added; student clinical dietitians oversee "Nutrition Notes," and an
alcohol -educator monitors "Alcohol Abuse Notes." ' Student use and demand
necessitated the addition of three more files in 1984; "Stress Management" is
monitored by professionals on campus, "Fitness Notes" is checked by trained peer
fitness ' educators, “and - "Eating Disorder Notes" is under the supervision of
professionals and peer educators. '

_All eight of the Wellspring notesfiles allow students to write notes anonymously, a

feature that contributes greatly to their widespread use. In addition to notesfiles, a
number of lessons are available from the student/sexed sign-on, some from published
courseware libraries and others developed by the health education project as shown
in figures 179 and 180.

- The health education project has also completed a lengthy series of lessons on
- contraception; student comments have been collected to help perfect the lessons.

® Date Title
43 4/1  too much 2
46 BENT
47 4/7 my generation?
40 4/12 concerned
49 413 YERST?
L1} turnback
. 51 copied . What note? »
11] RMO? 6 To see more information on one of the topics
53 4/14 weird bugs ] 4 below, type the rnumber of the topic and press
the NEXT key »

Sex-Ed Notes

r
»
—u—.ui‘s

Sex Education Resources:
Delaware

fAbortion

Adoption

Contraception

Counseling and Therapy
Dysfunctions

General Health Information
Gyn 7 Female Clinmics

Help for- Sexually-Related Problems
Homosexuality

Male Clinies

Pregnancy and Childbirth
Pregnancy Testing

Rape and Sexual Assualt

VD and STD's

Preasa LAD  for file policy

SHIFT-LAB  to write a note
SHIFT-DATA director options
SHIFT-BACK to exit

- e
ruN—BOVOENOVNION -

Press HELP for information

- Figure 179. "Sex Education Notes," by Figure 180. "Sex Education Resource

Anne Lomax and the Sex Education Peer Network," by Anne Lomax, Mark

Educators.  Copyright® 1980 by the Laubach, and Daniel Tripp. Copyright©

University of Delaware. ]1)980, 1982, 1983 by the University of
o elaware.
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The index and a sample screen display are shown in figures 181 and 182. Each
lesson - includes information on general pointers, methodology, effectiveness,
advantages, - disadvantages, and reversibility. =~ Another lesson in the series,
- "Contraception: Choosing a Method That’s Best for You," provides the user with
~information about the decision-making process involved in choosing a form of
- contraception. '

A lesSon on alcohol use and abuse is now under development. "Thinking About
Drinking: A Compcndium of Alcohol Information” provides factual information on
alcohol and its effects on the human body.

INDEX Sterilization
Press the number of the contraceptive ) How The Method L\lor‘ks
method you would like to see and presa NEXT, !
: For other optiona please use the keys .
listed at the bottom of the dieplay. |

fallopian tube «
— e e ] Gatore cuttira)

19 Rhwthm
1) Withdraual

12)_Breast Feedirg \
I

INEFFECTIVE

13) - Douching
oes 14) Positions
Sterilization 15) Other Mths

There are more risks involved in sterilization
Press: for women than for men because the organs are in the

i
[

irces 3 . Types of tubal ligation vary mostly in the
Lo, for mou and bibliography ! location of the incision. The incision can be made on
DATA for a swmmary i

>

HELP for referrals || the lower abdomen, the navel, or through the vaginal
. : : . iatel e s
BACK  for the introdacti?n :ti:'l.:h.Tub.l ligation ias easier immediately after giving

SHIFT-BACK aluays returns you to the INDEX. press NEXT for how sterilization in men,

press SHIFT-NEXT to go to "Effectiveness’

Figure 181. "Contraception,” by Ivo Figure 182. "Coniraception," by Ivo
Dominguez, Jr. and Anne Lomax. Dominguez, Jr. and Anne Lomax.
Copyright® 1980, 1982, 1983 by the Copyright® 1980, 1982, 1983 by the
University of Delaware. University of Delaware.




CHAPTER III. OUTSIDE USER APPLICATIONS

In addition to supporting campus use, the Office of Computer-Based Instruction
offers. a variety of services to elementary and secondary schools, -hospitals,
government agencies, businesses, other universities, and nearby -communities and
community agencies. Services include the following: : :

~ - Subscriptions for computer services
- - Workshops

- Consulting services

- Demonstrations :

- Use of University classroom facilities
- Programming and design courses for

junior and senior high school students
- Terminal loans

Detailed information about these- services is contained- in-a brochure that can be .
obtained from a Customer Services Specialist by calling (302) 451-8161. Information
about what some of the University’s outside users have been doing with OCBI is
reported in this section as follows. - .- e

Workshops and Consulting Services

Campus Visits

OCBI has provided on-campus consulting : services .to academic. institutions and
businesses from Denmark, Holland, Sweden, Grcat Britain, France, Italy, Taiwan,
Mexico, South Africa, Australia, Israel, and. Canada, as well as most states in the
United States. In 1985-86, OCBD’s services staff arranged sixteen site visits and
consultation appointments.

CBE Lighthouse

- In 1983, the Digital Equipment Corporation named the University of Delaware as its
first CBE Lighthouse. CBE Lighthouses are a select group of colleges and
~ universities that provide consulting services. to Digital and its customers. During
1985-86, Digital ‘sponsored site visits to the University for six- academic institutions
interested in-exploring computer-based education. S S :

Digital’s other CBE Lighthouses include the University of Georgia, Indiana University;
Iowa State University, and Taft College. N o .

| Independent Staff Consulting

OCBI staff members are experienced CBI professionals from a wide varicty of
backgrounds and are frequently consulted by other CBI users. This year, several
staff members had consulting contracts to design and program CBI lessons and to
teach workshops on programming, PLATO Learning Management, and lesson design.
The companies and institutes served in 1985-86 are listed below.

- University of Alberta
Edmonton, Alberta

Brigham Youhg University
Provo, Utah

g4
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CIN.E.CA.
Bologna, Italy

- EDUCOM
Princeton, New Jersey

‘E. 1. Du Pont de Nemours & Company, Inc.
Wilr_lllington,vDelaware

Freed-Hardeman College
Henderson, Tennessee

‘ H B Du Pont Middle School
‘Wilming'ton, Delaware

International Business Machines (IBM)
Boca Raton, Florida

Lawrence Public High School
- Lawrence, Massachusetts

St. Elizabeth’s High School
Wilmington, Delaware

St. John the Beloved Parish
" Wilmington, Delaware

‘ Weétinghouse Electric Corporatioh
Pittsburgh, Pennsylvania

York College
Jamaica, New York

Pre-Co"ege Activities
Class Demonstrations and Public Use

During the ‘1985-86 academic year, teachers of more than 250 pre-college students
arranged to have their groups visit the University in order to use OCBI computer
- classroooms. In addition to regular elementary and high school classes, students
visited from science clubs, special education groups, gifted student programs, and
nursery schools.: ~

Many more students used the PLATO system on Saturdays, when the Willard Hall

~PLATO - classroom ‘is open to the general public (pre-college students must be
accompanied by a parent). It was a common sight to see a parent and child sitting
together in front of a terminal playing a math game.

New Castle County Vocationai-Technical School District

. The Howard Career Center’s Academic Skills Center, under the direction of Ms. Vicki

~ Gehrt, has been using the PLATO system since July of 1978. Because this program
- - was so successful, Ms. Gehrt expanded it to include the Instructional Skills Lab at
Delcastle Vocational School in September of 1980.
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~ Students at both schools are using the Basic Skills Learning System as well as
vocational lessons such as the package "How to Sclect and Get a Job." Figure 183
shows how the package teaches students to fill out a job application and asks them
to identify mistakes made on the application. In addition, gifted and talented
students are using PLATO lessons for educational enrichment and exploration. Figure
184 shows a display from a lesson in the Basic Skills Learning System mathematics
curriculum, in which students are able to proceed at their own pace.

Pre-College Programming Courses

For the past ten years, summer programming courses have been held for high school
“students. - During these four-week courses, each student plans and programs a lesson
in an area of personal interest. Lessons have covered such topics as algebraic
equations, units of measurement, and music. Several games have been written, as
well as a test grade averager. '

An advanced course has also begun for students who work on projects under the
supervision of OCBI consultants. - : :

ANITA -- PERSONAL INFORMATION

BSLARLLLLS LALLM e —RTSB( WANL [ WNEX T30 WORT FRURT |
% 1TA JUgY FREEMAN 012-373-3283
~STREN FRONT WURSTES |

l% FORD rmvlmnmm.mm. 65483 | 812-687-4548
0 3 o) 111 S

m“. .‘ 87 ’mf- - l * mls KR VU A U 5 CITIZENY ’ 1 8 @ 1 8 + 1 8
. g-umm B ! SEPT u;xssa Ryes Em %14 x 4 x10
- - oL PaRt-TIAL suanta E |z ZI

rurisrine [J[1enr.

72
TSINAFRTE FRITONERL . 189

KFFLTEID RERE TLVORTY

[ves Ero
2

Now, what should
go here, Tom?

TYPELR | TER, ADO ING HACH I NE., B | CTAPHONE 65

4 Mistakes To Go
Touch The Errer;s
On The Form

S ——
HELPFLUL HINTS ' ’ : w

Figure 183. "How to Select and Get a Figure 184.  "Basic SKills Learning
Job," by James Vetsch, Karen Newhams, System: Multiplication Skills, Part 7,
Kenneth Burkhardt, et al. Copyright€1978 Cluster 12, Tutorial," by Ralph Heimer.
by the Control Data Corporation. Copyright® 1978, 1979 by the Control
R : Data Corporation. ~
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Saturd‘gy Morning Math Program

The Saturday Morning Math Program continued to be offered during 1985-86 to
students in frades five through eight. Sponsored by the Mathematical Sciences
Teaching and Learning Center, the program fpermits students to work on a variety of
‘math materials and makes significant use of the University’s educational computing

- facilities.

Emphasis is placed on sharpening problem-solving skills and helping students enjoy
mathematics. Students engage in both individual and group activities. Individual
work corresponds to each student’s current level of skill in whole numbers, fractions,
decimals, percents, beginning algebra, and word problems. Group activities afford -
. students the opportunity to share and compare problem-solving strategies.

The wprogramf is supervised by a steering committee consisting of Dr. Ronald
H. Wenger, Director of the Mathematical Sciences Teaching and Learning Center; Dr.
William B. -Moody, Professor of Mathematics and Education; and Dr. James Hiebert,
Assistant - Professor .of Educational Development. The program provides an
op[;lortunity for mathematics education students to gain practical experience in using
technology for instruction.

o Sétﬂfdgy' Morning Music Program
The Satu"rdéy',M(S‘rning Music Program provides low-cost music instruction to the
~ public. Sponsored by the Department of Music, all teaching is done by university

‘music students. Saturday Morning Music uses the PLATO classroom located in the
music building. Both children and adults use this facility. :

- Upward Bound

Since the summer of 1980, the University’s Upward Bound Program has made
individualized instruction via the PLATO system a regular part of its concentrated
on-campus program for academically promisinﬁ urban high school students, who use
terminals on campus to study lessons in mathematics, nglish, science, and career
counseling. ‘ :

The objectives of the Upward Bound PLATO project include the following:

- Exposure to computers as a learing tool

- Extensive individualized instruction via the PLATO system

- Orientation and training of Upward Bound teacher aides in
the capabilities of computers for instruction, record
keeping, and motivation '

During the summer of 1985, the Upward Bound Program initiated a computer literacy
program in OCBI's’ Apple Classroom. Throughout the six week program, eighty
participants-used an Apple II for three hours a week, learning general computer
literacy concepts and ;word processing. Pretesting and posttesting showed that the
- majority of students improved their computer literacy.

227
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Community and Public Service
_ Mary Campbell Center Proj

In ,1982., as a public 'servic»e of the Universit , OCBI worked with instructors from
the University’s Writing Center to place a P ATO terminal in the Mary Campbell
Center, a residential facility for multiply handicapped adults.

The Mary Campbell project seeks to accomplish the following objectives:

- Make computer-based instruction available to the multiply
handicalgged ‘ ,
- Bring PLATO to students who would have great difficulty in
. coming to the University
- ' Increase the skills of the handicapped
- Enable handicapped students to work toward the GED (General
~ Education Degree) '
- Decrease cultural isolation of the handicapped by increasing
their computer skills

All residents have been tested for motor and cognitive skills and use appropriate
materials from a computer-based instructional curriculum covering four levels of
competency. . At some levels, the resident may play an instructional game upon

completion of a basic skills math or reading assignment. Two residents became so

confident using the terminal that they volunteered . to assist other residents. One
resident earned the final credits needed to complete his GED program.

In 1984-85 the Mary Campbell Center Project was exganded to include inicro-
computers. The Center purchased an Apple Il¢, an Atari 800XL, and a CONRAC large
screen monitor, which is invaluable to residents with visual impairment. IBM don~ted
two PCs, two PCjrs, two Fa‘phic printers, two speech attachments, some SOUN S

nterns sent to install and demonstrate the equipmer..

Emphasizing the importance placed on this proflect by the residents and staff of the
Mary Campbell Center and its supporters are further contributions of an Apple II
computer system, a laser disc player, and numerous software packages.

Several proposals. are pending. One would provide software to link the computers
with. the laser discs; another would allocate state funds for a full-time computer
assistant position. These projects and the acquisition of more software, including the
GED and math packages on PLATO, will contribute toward the goal of eventually
providing credit courses via computer in the Mary Campbell Center.

NgWgrk Free Library

In July of 1983, under a grant from OCBI, the Newark Free Library installed its first
PLLATO : terminal, which serves two purposes: (1) to provide computer-based

- educational service to the community, and (2) to support a faculty research project.

To use the com‘puter,' patrons can seek help from printed and electronic instructions

“or from library staff trained by OCBI consultants. Reservations must be made in

erson for a one-hour session; non-scheduled time is available on a first-come,

first-served basis. :

228
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Dr. James L. Morrison of the College of Human Resources has collected data on
terminal usage from the PLATO network and from a written questionnaire. Data
collected over the last three years shows exceptionally heavy use by students and
children between the ages of four and eighteen, most of whom have no problems
using the computer terminal. The project clearly demonstrates the popularity of
PLATO as a community learning tooF and may be considered an important dimension
to the services provided by today’s public library.

" The installation of PLATO in the library initiated a great deal of newspaper and
radio publicity and has furthered a symbiotic relationship between the University and
the community. -

: Wilmington Community Centers

In 1980, the University of Delaware placed PLATO terminals in three of the ten
Urban Coalition ‘Community Centers in Wilmington. The Urban Coalition offers
services such as basic skills instruction, job placement and counseling, access to
academic PLATO program libraries, and access to the General Educational
Development Learning System to minorities and people of all ages.

The Urban Coalition obtained from the U. S. Department of Education out-of-school
basic skills funding which enabled two additional PLATO terminals to be placed in
two more centers. The coalition continues to seek funds to expand its PLATO
project. : ‘

PLATO Subscripfion Customers
Du Pont Biomedical Products Department

Located in-the Quillen Building at Concord Plaza, the Du Pont Biomedical Products
Department. is- using PLATO for in-house and external customer training for the
Automatic Clinical Analyzer (ACA). Records on trainees are stored and analyzed.
PLATO is used to generate-trainee evaluation reports. - The Department also uses
PLATO to write lessons in micro-TUTOR for off-line delivery.

Du Pont Engineering Design Division

The Process Control Computer Group of the En inecring Design Division worked with
OCBI to put-jts software standards on-line. '%he Process Control Group develops
software that drives a large number of process control computers located in Du Pont
and non-Du Pont plants. It -has a high turnover of programmers and a strong need
for standardization of coding'prac'tices.' At present, it relies on one of the heads of
the group and on a printed manual to teach software standards. By putting the
software standards on the PLATO system, the group hopes to meet three goals: (1)
- teach the standards in a more uniform and effective manner; (2) update the standards
easily, since they will be on-line; and (3) free the time of the employee that is
currently doing the bulk of the teaching.
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The Desipn Division Training Committce has completed its work with OCBI in
adapting the Project System HOW reference manual to be used on the PLATO systcm.
This manual introduces new employees to Project System procedures and is used to
update veteran employees. Because the manual is revised frequently, the PLATO
program is designed to allow Du Peun! e piniric. v crter content changes.

The Design Division has also complcted a one-hour lesson with OCBI to introduce the

" Process Piping Evaluation Program (PROPEP) to new employees as well as to update

veteran employees. PROPEP is designed to determine pressures, flows, and
temperatures for liquids, gases, and stear »i* gijing nctworks. Because PROPEP is so
extensive, the PLATO program was developed to provide a non-threatening and
painless guide for the employee.

In addition, the Design Division worked with OCBI to develop a ninety-minute PLATO
program on Pressure Relief Valves. Industry standards pertaining to pressure relief
valves are continually undergoing revision. This program is designed to provide a
convenient reference source to inform and update engineers and to train them in the
skills required for relief valve installation. -

* Du Pont Engineering Services Division

The Occupational Environmental Control Group has completed work with OCBI in
developing a one-hour introduction to its Fundamentals of Industrial Hygiene course.
This overview is used both in plants around the country as preparation for the
course and with students taKing tﬁe Fundamentals course itself. Student opinions of
the lesson are being used to evaluate the use of the PLATO system in industrial
hygiene training, )

Du Pont Experimental Station

The Du Pont Experimental Station has made the PLATO system an integral part of
its Laboratory Technician Training Program. The PLATO system was chosen not only
because of its innovative teaching qualitics, but also for its PLATO Learning
Management (PLM) capabilities. Forty-sixt PLATO terminals are used by the trainces
in this %rogram. PLM is used to manage and record trainee study and testing
results. OCBI’s consulting services are being used on an as-needed basis.

Du Pont Personnel and Employee Relation Division

The Personnel and.Erhploye,e Relation Division of General Services uses two PLATO
subscriptions at the Barley Mill and Nemours buildings in a varicty of training

* programs for support staff. Of particular importance is the delivery of the "O.N.E.

Program" (Orientation of New Employees). Future plans include delivery of lessons
aimed at supervisory training,
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Philadelphia Prisons

The Computer-Based Education Program at the Philadclphia Prisons uses seventeen
PLATO terminals to deliver the Basic Skills and General Educational Development
Learning Systems' to apFroximately one hundred inmates per day. Nine terminals are

located at the House o Correction--ei%?t in the male division, and one in the female
~ division.  Eight terminals are located at Holmesburg,

Inmates desiring to enter the program must have a fourth-grade minimum reading
ability and at least two months of incarceration remaining. Figure 185 shows the
typical sequence a student follows after applying for admission to the program.

OCBI'worked with the Philadelphia Prisons to develop a one-hour PLATO program on
computer literacy that was completed in the spring of 1986. This program informs
inmates about the developmental history of computers, computer terminology,
peripherals, computer applications, computing languages, and careers in computing.

Referral from Social Servlce]

Referral

returned to ‘

Social

Service for Computer Based Education
individua) Program

reading

tutor. K]

Student tested to determine
reading ability

T

. L ] L ] v
Reading level| | Reading leve!l | |Reading level| |Righ School
leas than 4th| | 4th-sth 8th-12th Diploma or
grade grade grade GED

Basic Skills GED Preparation Ist-2nd year
Program . Program College Lessons

Student mlsl |5tudent passe:

GED Test GED Test

Referred for
GED Test
|

|PROGRR1 CO‘PLETEDI

Figure 185. "Computer-Based Education
Procedure Manual--Philadclphia Prisons,"
by Edward Szymanski. Copyright® 1982
by the City of Philadelphia.
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Public Service Electric and Gas

~The Public Service Electric and Gas Nuclear Training Center in Salem, New Jersey, is
‘using . four - PLATO ‘terminals and two Micro PLATO stations to provide
computer-based instruction in nuclear plant opcration. Figure 186 shows a typical
- lesson used by nuclear reactor operators to study power oscillation due to xcrnon
poisoning. = '

" .Small Business Development Center
In September of 1982, John Stapleford, Director of the Bureau of Econctiric and

Business Research, received a grant from the Small Business Administration to start
the Small Business Development Center. The Office of Computer-Based Instruction

- was involved in this grant in two ways. First, PLATO training courses were offered

to owners, of small businesses, and second, seminars on how to use microcomputers as
 business tools were taught.

The PLATO courses covered management, sales, marketing, accounting, personncl, and
computers. During the first five months of the program, one hundred clients using
terminals in Newark, Wilmington, and Georgetown took these courses, which werc
offered free of charge under the grant. ’ '

'OCBI also offered a seminar in how to usc microcomputers as business tools. This
seminar was presented five times in OCBI’s Apple classroom. The cost to SBDC
clients was minimal since part of the tuition was paid by the grant. Response to
this seminar was extremely positive. One hundred four clients registered, and many
others had to be turned away due to the lack of available seats. In September of
1983, 1984, and a%ain in 1985, the Small Business Development Center grant was
renewed, and OCBI continues to deliver the PLATO training courses.
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York College

Faculty members at York College in Jamaica, New York are participating in a five-
yea: Title TII' instructional technology grant. During the first year (1982), York
College' installed a PLATO terminal and a variety of microcomputers for the purpose
of  evaluating existing courseware. Included in this evaluation were lessons in
acrmmting, -education, English, ESL, music, physical education, and sociology. From
1683 to 1986, the Derartment of Education expanded the program, and York now
tpriates classrooms full of Macintosh, IEM PC, and Apple Ile computers. '

The University of Delaware conducts the semiannual external evaluations of this




CHAPTER IV. RESEARCH AND EVALUATION’

Because of its ‘developmental nature, the Office of Computer-Based Instruction
~ regularly conducts a rigorous internal evaluation. Student opinions are highly valued
- and are collected- in a.systematic manner.- Controlled experiments are conducted to
- test the effectiveness of new lesson 'materials.. Project leaders prepare periodic
‘project reports that are used in monitoring program development throughout the
+ year, and a list of the principal values of computer-based instruction is maintained.
The manner in which these components interact is explained below in the model for
- project evaluation. PR e s

Model for Project Evaluation
At the Colle%e of Education’s learning symposium on evaluation, Herbert J. Walberg
maintained that the process of inquiry contains five main stages, namely, discovery,
exploration, indications, confirmation, ‘and conclusions. Every event in the history of
computer-based  instruction at the University of Delaware fits one of these
categories, both at the overall Office level and within individual departments. At
the Office .level, PLATO was discovered by the Computer-Assisted Instruction
Committee ‘during the fall of 1974. The University explored the potential of PLATO
during the trial period in the spring of 1975. Indications were summarized in the
report of the summer of 1975. Confirmation that computer-based instruction has
potential for the University was obtained during the 1975-76 and 1976-77 academic
years, based on the successful implementation of PLATO in so many depaitments.
The conclusion that computer-based instruction is a worthwhile long-term activity led
to the installation of Delaware’s own PLATO system in the spring of 1978.

Each department goes through these stages individually when it begins a CBE project.
Discovery usually takes place at one of the periodic demonstrations or through the
examples set by colleagues. Exploration consists of reviewing existing lessons,
learning about the capabilities of various systems, and studying the results of
ublished research. This phase is facilitated by the orientation seminar (see
nstructor and Author Training), the lesson review {)rocess (see Orientation to
Computer-Based Instructional Systems), and OCBI reference materials (see
Organization). Indications are discussed and codified in meetings with peers, OCBI
staff 'members, and departmental chairpersons. Confirmation is attained through
repeated success of the program in its academic environment. Success is measured
through student questionnaires and controlled studies of educational effectiveness. A
continuous cycle of exploration, indications, and confirmation occurs, as shown in
figure 187. :

Figure 187.

Process of Inquiry in Departments Using Computer-Based Instruction

DISCOVERY

- EXPLORATION
E | INDIC%TIONS
CONF IRMATION
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) Student Questionnaires

'An important component ‘in the evaluation of OCBI is the opinion of the students.
‘The instructor of every course that uses computer-based instruction is required to
have students complete a questionnaire. Figure 188 shows a sample questicnnaire.
‘Instructors can administer the questionnaire as it stands, or they can change, delete,
-and add items peculiar to their courses. -

"Student response has been positive. Perhaps the two most important concerns are
‘whether students’ enjoy computer-based instruction and whether they feel it is worth
the effort. Nine out of ten students respond favorably in these categories.

Students request more flexibility in signing up for computer time, more workstations,
and more programs.. They ask that lessons developed at other universities be
modified to use Delaware. terminologies when different terms are used. Students
want more exercises to practice in preparation for regular hourly exams. They ask

_ that -the -computer be used for a greater percentage of their courses. Students

- applaud the computer’s patience, stating how glad they are that the computer never

gets tired of helping them. They like the way the computer shows them what the

need to do to pass a course. The most frequent comment concerns the self-paced,

individualized learning format. Students say the computer helps them most by
providing individualized, immediate feedback to their answers.
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'SHORT RESPONSE FORM Figure 188

STUDENT EVALUATION OF PLATO ®

, COhrsé Instructor Dats

'Pieaae answer the following questions about your experilences with the PLATO system and the lessons
which you have seen. Your responses will provide valuable information for evaluating and improving
PLATO. Thank you for your cooperation.

‘Indicate your degree of agreement with each of the followiny statements by narking.

A = Strongly Agree

B = Agree

C = Neutral

D = Disagree

E = Strongly Disagree

,,1. Using PLATO wéa an enjoyable learning experience.

2. The mechanics of using the PLATO terminal distracted me from learning.
3. ‘The major pointa of the lesson were made clear.

The lesaons on PLATO were too advanced for our level.

1 learned what the 1essans tried to teach.

¢ I already knew the material covered in the lessons.

S Most of the time- the work on PLATO was too easy for me.

51 8;h I vas frequently frustrated while working on PLATO.

fA:9. ‘fhe. lessons progresaed Lo alowly.

:: fg;o;, the PLATO lessons were unnecessarily picky about the form of the correc: answer.

;iil.ﬂ_The pace of the lessons was too fast.

“| " 12. PLATO 1s an efficient use of the student's time.
‘:1'_13. FLATO is well suited to presenting instructional material in this subject.

"14. PLATO gives the student more feedback than other forms of instruction do.

The PLATO lessons helped me learn the material more thoroughly than with other forms of
instruction.

The lessons made allowances for students with different levels of understanding.

A lesgon on PLATO is more interesting than traditional instruction.

1 found myself just trying to get through the material rather than trying to lcarm.

In view of the effort I put intc it, I was satisfied with what I learned while using PLATO.
_ Too much class time was spent using PLATO. .

f121. I would like to spend more class time using PLATO.

'“j?Z. "1 would like to take another course which uses PLATO.

:[:23_ I was able to'schedule enough time each wezk in which to work.
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Figure 188 (continued)

24. How many hours have you spent on PLATO in this course? (Mark your answer
in the appropriate grid on the first side).

(a) 2 or less (b)' 35 () 610 (d 11-15 () 16 or
‘ S more

- 25. Have you used PLATO in any other courses? (Mark your answer in the

- appropriate grid on the first side).
(@) Yes (b) No

26 Have you ever used a computer (other than PLATO) before" (Mark your answer
' in the appropriate grid on the first side).

(a) Yes . (b) No

If $0, in 1 what ways is PLATO differeni from other computers? (Answer
below).

27. What have you liked most about PLATO?

28. What have you liked least about PLATO?

.29. What aspects of the PLATO classroom (acoustlcs, lighting, noise level,

pohcxes, staff, etc ) were distracting to learning?

30. What aspects of the PLATO classroom were helpful or conducive to learning?

' 31. What comments, criticism or suggestions do you have for making more

effective use of PLATO i in this course?
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| Centei‘ fdr Interdisciplinary Research i'n Computer-Based Learning (CIRCLe)

An important addition to the research component of OCBI was the founding of the
- - Center for Interdisciplinarz Research in Computer-Based Learning (CIRCLe) in 1980.
.. CIRCLe, which is funded é

and fulfills four primary functions: . . E

y OCBI, serves as a center within the College of Education

1. to help faculty and staff with design and analysis in CBE research
. projects; - Co _

2.- to establish an up-to-date database of CBE research materials;

3. to.help promote the communication of CBE research ideas and
‘techniques both within the University community and with other

u'niversities and research institutions; and
4. to assist in the writing of grant proposals in CBE research areas.

CIRCLe is goveméd by a board of directors consisting of two faculty members from
the College of Education and three from other colleges. During 1985-86, the

‘advisory board was constituted as follows:

Daniel L. Chester, Computer and Information Science
- Gerald R. Culley, Languages and Literature
Sylvia Farnham-Diggory, Educational Studies
James E. Hoffman, Psychology
Fred T. Hofstetter, Music and Educational Studies, Chairperson
C. Julius Meisel, Educational Studies
Ronald H. Wenger, Director of the Mathematical Sciences Teaching and

. Learning Center

CiRCLe has provided assistance with research design and statistical analysis of CBE
research data in languages, educatien, consumer economics, nursing, music, math, the
Writing Center, counseling, and the library. The CIRCLe Reference Collection, which
contains more than 1700 titles, b#3 been reorganized, systematized, and expanded. An
on-line catalog allows search¢: 3 research material by author name, title, or
publisher. . The search system includes . those portions of the ERIC database that

pertain to CBE research. = A keyword and author search system has also been

developed for the ERIC database.

In order tb' a‘ssli:st‘faculty and staff in writing grant proposals, CIRCLe has worked .

closely with the Office of Research and Patents, the Office of Contracts and Grants,
and the Office of Research and Evaluation of the College of Education. Publications
that list available project funds are reviewcd periodically. Information gathered from
these sources is available on-line. :

* The major event duririg CIRCLe’s first year was a Research Retreat held at the Red

Fox Inn in Toughkenamon, Pennsylvania, on February 9, 1981. In addition to papers
by several University of Delaware faculty, Dr. Eric McWilliams of the National

- Science “Foundation presented a paper on "Computer-Based Experimentation Into
Computer-Based Problem Solving."
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~-The Féaf 1982 :Wasﬂhighlighte'd by-a major intemational conference on CBE research
~entitled "CBE ‘Research: Past, Present, and Future." This conference, which was

- -~ sponsored by:the College of Education, was held at the Radisson Wilmington Hotel on

une 3-4.“Dr: Robert-Glaser,’ director-of the Learning and Research Development

. .

 .'Cénté‘rﬁ'i_‘(LRDC)fﬁét the University of Pittsburgh, was the keynote speaker. Other

,  ,‘ invited speakers .were ' Dr. John ' Sealy Brown from Xerox PARC; who spoke on
* . Intelligent. CAI {(ICAI); Dr. Steve Hunka from the Universigy' of Alberta, who spoke

- on'Evaluation and CAl; and Dr. Patricia Wright from the Medical Research Council in
‘Cambridge, England, who spoke on Human Factors in Delivering CAL Representatives
~ fromin u'st?" rand-the ‘military demonstrated recent advances in ICAI hardware and

software.;. In addition, - several refereed papers were presented in the areas of
-evaluation and human factors. The conference was an attempt to sum up the state
of the art-in ICAI research and provide a stimulus for the encouragement of further
research. Proceedings of this conference are available from CIRCLe. : ‘

- The’second biennial Research Retreat was held February 7, 1983, in Clayton Hall.
. Des ité‘_v-,i'nclemgnt',-weather,"?jpfroximately one hundred faculty and staff attended.
- Professor Victor:R."Martuza delivered the keynote address on-modern techniques for

.. exploratory data analysis. - Other speakers included Professors C. Julius Meisel,

-~ George ‘A. Smith, Michael A. Arenson, Ronald H. Wenger, James E. Hoffman, Gerald
~-R. Culley, Clifford W. Sloyer, Sylvia Farnham-Diggory, William S. Bregar, and Fred T.
~Hofstetter. - Dr:- Carol J. Blumberg acted'as discussant. Dr. Frank B. Murray, Dean
“of the College of Education, provided the closing remarks.

During the spring of 1983, Dr. William S. Bregar, visiting professor from Oregon
State. University, gave a series of colloquia for faculty and staff. These talks
_ centered on Intelligent CAI, including his own work on an intelligent algebra tutor.

- The:third biennial Research Retreat was held at-Clayton: Hall on February 11, 1985.
- One hundred ‘and fifty faculty and staff attended. Following Dean Frank B. Murray’s
welcoming remarks, Dr..Helen Gouldner, Dean of the College of Arts and Science,
Egesented a provocative: presentation entitled "Confessions of a Novice." Dr. Alan

sgold; Director of the Learning and Research Development Center at the University
of Pittsburgh,’ delivered the keynote address, "Beyond PLATO: The Next Steps in the
Development of CAL" Other speakers included Suzanne McBride, Marion C. Hyson,
- Sandra ‘K. ‘Morris, Cynthia L. Paris, Sylvia Farnham-Diggory, Julie Schmidt, Marjorie
Hoerl, Mark Brittingham, C. Julius Meisel, Ralph Ferretti, John L. Burmeister, Lynn
H. Smith, Will Norman, Fred T. Hofstetter, Arthur Hoerl, Victor Martuza, John H.
Schuenemeyer, Mary Jac Reed, David B. Brady, and Carol Joyce Blumberg. Provost L.
Leon Campbell delivered a stimulating luncheon speech.
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L During 1984-85, Dr. Alan Lesgold was retained as a consultant to advise on the

‘growing ' number- of Delaware’s. ICAI projects. In 1983-84, projects dealing with
. reading, music, and LOGO had been funded under OCBI’s annual RFP process, and in
1984-85,-similar. projects. began in chiemistry, mathematics, and Latin. Since all of

" these: projects are -being programmed in" LISP, Dr. Lesgold recommended the

" acquisition of Xerox 1108 Artificial Intelligence Workstations, which are. commonly
‘known - as, "Dandelions.” The Dandelions are housed in CIRCLe and run LISP

- interactively, - just .as- home .computers run BASIC. = The Dandelions have high
resolution. displays with a: grid of 1024 fpoints across by 808 points down the screen.
" Figure 189 shows how built-in support for windows allows several parts of a program
‘to be edited simultaneously. . . -

Growing. attendance and enthusiastic evaluations led to making the Research Retreat
- an annual event beginning in 1986. Dr. James A. Kulik from the Center for Research
on Teaching and Learning at the University of Miclggan was the featured speaker.
His keynote address, "Classic CAI:: What Difference Has It Made?," was followed by
resentations on controlled evaluations of classic CAI programs by James L. Morrison,
ga_ul H. Sammelwitz, Ronald H. Wenger, Michael A. Arenson, and Fred T. Hofstetter.

' Following a luncheon talk by Provost L. Leon Campbell, James E. Hoffman began the
afternoon with. a_presentation entitled "The Cognitive Science Revolution and Its
. 'Implications - for Intelligent Computer-Assisted Instruction." -~ A panel consisting of

. Daniel L. Chester, Gerald L. Culley, Sylvia Farnham-Diggory, and Ronald H. Wenger

was - chaired by Dr. Hofstetter and discussed how ICAI can improve traditional
- methods of computer education. .. . - .o '

Yoluse: WIWP
Volusest
R o

o0UBL T

. ACY

¢ ' ose: ’ .
MOLTION o (E .
HREEAS #) ebet | Commi1ion = (£Q current- Joveratos (QUTE FIRIT))

o bt &3

oB3; - - )
COMOITION = (£Q current-qualft T2 DININIENED
ACTION @ (ownaz ‘aae) v (oo n

" fore: -
. 17 - =t
: Egl‘l;“len( (!&:t_ﬂ";m)wnny (QUOTE DIMINIEHED))

026
GOMOTTION = ((EQ current-quality (quote DININIENED))
PUT-80PRAXD (BET-FIFTH)))
. ACTION = (DOUSLE *SOPRAKD)

IR £ 008
[ "con01T108 = (E [ £ s£CON|
L ] lc"Mlg (om‘:s&"’"ﬂ{)" (quote secowd))

. AT

{xw vO CT OB TR 37 IN N§)

-




201

The retreat concluded with presentations by Professors Michael Nesterak and George
G. Bear on the use. of computers by young people. Dr. Kulik provided a summary of
and reacted to the day’s events. Approximately 150 faculty and staff attended.
-~ Titles of the presentations are listed in table 8.

Throughout the year, CIRCLe has continued to support faculty and staff who are
- doing - research in ICAI; it has also participated in the Mid-Atlantic Educational
Computer  Consortium (MAECC), a group of eleven land grant universities that are
sharing ideas and resources in computer-based education. ‘

To extend 'its outreach activities, CIRCLe assumed responsibility for coordinating the
- Summer Institute:in Computer-Based Education (SICBE) in 1983. SICBE provides
“public- school teachers and- University faculty members with an intensive four-week
~.program that consists of three two-hour courses. Table 12 lists the course

- descriptions. . The first institute was held in the summer of 1976 and was funded by

the Delaware School Auxiliary - Association (DSAA), which 1pla ed a key role in
establishing the institute series. 'The second institute, held in 197 » was designed for
science 'and mathematics teachers and was jointly funded by DSAA and the National
.. Science Foundation (NSF). NSF funded the institutes from 1978 through 1981. In
_19811; 'NSF funded a special administrator’s institute in addition to the one for
teachers. - :

In 1982, the ‘institute focused on foreign language teaching and was funded by the -
- National Endowment for the Humanities. The institute held in 1983 covered general
topics, and the 1984 institute concentrated on language arts and humanities. In 1985,
the summer institute once again focused on science and mathematics. SICBE attracts
participants not only from Delaware, but also from other states and countries. Course
descriptions can be found in table 12.

241



202
Table 12

Courses Offered During the Summer Institute in Computer-Based Education

EDS 513.

EDS 515.
- © - duction. to: instructional - programming. Covers variables,

Microcomputers in Education (2 credits). Survey of the applica-
tions of microcomputers to education including history, theory,
economic and sociological implications. overs the use

of microcomputers in - CAI * delivery, as instructional tools,

‘in teaching . programming skills, and for acquiring computer
- literacy. :

EDS 514.

Educational Microcomputer Program Evaluation and Design (2
credits)..  Identification of instructional goals and their

attainment  through computer-based learning  materials.
Includes design- for evaluating existing materials and for
creating new courseware. Design of a small segment of
Courseware will be required.

ional Microcomputer Programmin (2 credits). An intro-

- repetition, - selection, encoding, string processing, tables,

EDS 533.

EDS 534.

EDS 535.

matrices, graphics, functions, procedurts, and the interactive use

“of joystick controllers and light pen.. Taught in a computer
- classroom in-which each- participant is »=-vided with a personal

computer, the course is individualized. << =z > be appropriate
for novices as well as those with ¢zwiCus programming
experience.

Integrating CBE into the Curriculum_ (2 credits). Methods of

integrating computers into school and classroom contexts with
emphasis on implementation in the participant’s curricular area.

Advanced CBI Instructional Design and fivaluation (2 credits).
Continuation of EDS 514 with emphasis on the design of

original materials. ~ Includes techniques of formative and

summative evaluation. Requires the scripting of an original

design as a final project.

Advgv nced Computer-Based Programming (2 credits). Advanced

structured programming tcchniques for educational micro-
computing. Requires the programming of an original script as a
final project.
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* Published Papers
'Ifc')',daté:,{‘_Uvriivéfsity of Delaware faculty and staff have published 90 papers dealing

' with computer-based education. Listed below are abstracts of papers published in
* 1985-86; Appendix C contains a list of studies completed in years past.

Balogh, Nancy ‘and"Carol Jarom. 1986. Operation of a Microcomputer Classroom

- Using a Network ‘Application. ‘Proceedings of the 27th International Conference of

" the Association for the Development of Computer-Based Instructional Systems,

February 3-6, pp. 120-122.: - L '

- The operation-of a”microcomputer classroom can be considerably more versatile and
- better- adapted . to user needs when the computers are connected by means of a
- network application. . A network provides each work station many of the advantages

of a mainframe while preserving the versatility of a stand-alone microcomputer. The

 Office -of Computer-Based Instruction at the University of Delaware operates two
network microcomputer classrooms in the College of. Engineering. This paper

- discusses attributes and the operation of these two networks. ‘

Frank, Louisa. = 1986. Developing- CAI in Pascal. Proceedings of the 27th
International Conference of the Association for the Development of Computer-Based
Instructional Systems, February 3-6, pp. 127-130.
‘There are many programming languages available for microcomputers. Each language
has certain characteristics that, In most cases, are disadvantageous when used for
‘computer - ‘aided : instructional - development. = A CAI language should be well
documented, appropriately used, and ful}y supported by the target machine. It should
not limit the lesson design and should be fairly transportable.

AHofstet‘te.r, Fred T. 1986. Computers in the Curriculum: Music. Electronic
- Learning, Vol. 4, No. 8, May/June, pp. 45-47.

This kargiclc contains a summary of four programs commercially available for music
'composnion on microcomputers. Discussed are "Songwriter," "Music Construction
Set," "Musicland," and "Making Music on Micros: A Musical Approach to Computer

Programming."

I—fyde,‘ Paul L., Deborah G. Mellor, Cynthia A. Parker, Catherine B. Phillips, and James
H. Wilson.- 1986. A Model for Supporting University CBI Products and Services.
Proceedings of the 27th International Conference of the Association for the

-Development 'of Computer-Based Instructional Systems, February 3-6, pp. 96-100.

- One successful mode! for interaction between CBI development projects and people
outside their. institution" involves a ‘customer-service team speci icallty charged with
the responsibilig,ﬁ Teain members provide and coordinate services of the niversity
- of Delaware’s Office of Computer-Based Instruction. The tasks included in these

' services ‘are ‘outlined, and estimates of the time necessary to accomplish them are
prOYlde:d.:*:i R . _

| 243




204

Jaroin,:Carol and Paige Vinall. 1986. Tools for Developing a Geography Package in

UCSD p-System. Proceedings of the 27th International £an§r§ng§ of the Association

tiQIS the Development of Computer-Based Instructional Systems, February 3-6, pp. 131-
35. ‘ ;

As part of the University of Delaware’s commitment to CBE, the Department of
Geography and the Office of Computer-Based Instruction developed "Map Layout and
Design," a package of exercises on the IBM Personal Computer. The purpose of this
-package is.to improve instruction in cartographic design and map layout through
computer-aided design methods.  The creation of a map layout is normally a very
tedious undertaking involving hours of drafting. However, this software package
allows the student to create better maps in less time; a layout that would take ten
hours by hand can be achieved in one to two hours on the IBM PC. .

Lambrecht, ' Madeline E. 19851. Computer-Assisted Instruction: A Vehicle for
n

Affective Learning, Instructional Computing in Nursing Education, October 11-12, pp.
133-139. o :

A review of the currently available nursing software shows that the majority of the
programs are directed toward learning in the cognitive and psychomotor domains. As
a profession, nursing-promotes personal as well as professional growth, although
ersonal growth is not reflected in the available software. One area of nursing that
ends itself well to a full exploration of the affective realm is death and dying.
Death: and .dying are experiences that all individuals, nurses included, have in
- common, It.is"appropriate that data’collection begin with the self both as a basis for
- future nursing practice as well as-for life-itself. Computer-assisted instruction (CAI
- can be instrumental in helping. students'achieve self-awareness related to the deat
experience. A CAl lesson entitled:"Death: - A Personal Encounter," was developed on
the PLATO system at the University of Delaware. The purpose of the program is to
“focus attention of one’s attitudes,” beliefs and feelings as they relate to death in
general and to one’s own death in particular. The program is intended as an initial
step in the self-awareness process. It is divided into two main parts:- (1) a serics
related to death and dying, and (2) a simulation in which the student contracts a
terminal  illness and is actively engaged in the treatment process (if he or she so
chooses).right up to the time of death. Personal data solicited in an early segment
“of the program allow for personalization of both feedback and graphics. This CAI
program has been utilized by both undergraduate and graduate nursing students at
the University of Delaware over a period of thrce years. Response to the program is
-measured by an on-line evaluation questionnaire that appears at the end of the
lesson. The cumulative response has been highly favorable which indicates that
further CAI program development in the area of affective learning has considerable
merit.

Mayhew, Frances and David M. Johns. 1986. Field-Testing: The Refining Step.
Proceedings of the 27th International Conference of the Association for the

Development of Computer-Based Instructional Systems, February 3-6, pp. 53-57.

Following completion of programming and internal revicw, an educational program is
ready for evaluation in a classroom setting. Design weaknesses and programming
- problems that are not discovered through prcliminary evaluation can be identificd

‘through field testing. This paper presents and discusses a structural model for the
evaluation of computer-based instructional materials through field testing,
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Paulanka, Betty J. 1986. A Study of Learner Tfaits and Leaming Outcomes with
Nursing Students and CAI. Proceedings of the 19th Annual Hawaii Interna tional

Conference on System Sciences, January 10-12, pp. 33.

This descriptive study examined the personality traits and instructional time factors
of successful and nonsuccessful students who utilized Computer-Assisted Instruction
(CAI) to learn psychopharmacological nursing. Data from this study supports the
contention that there is beginning evidence to imply that there are certain individual
traits that can be used to predict successful learning with CAI. A stepwise multiple
regression - analysis . identified seventeen variables that contributed to successful
_learning, - Specific ‘academic, cognitive, demographic and philosophical indicators
~emerged as the most consistent predictors of learning associated with these
psl)_'lchopharmac'ologicz_al lessons presented on the PLATO system. These results and
others are exglored in terms of educational implications and suggestions for future
research which can be used to plan more effective and efficient use of computers in
nursing education.

Reed, "Gebrg'e. 1986. User Oriented Tools for CBI Development. Proceedings of the
27th International Conference of the Association for the Development of Computer-

Based Instructional Systems, February 3-6, pp. 101-104.

The Office of Computer-Based Instruction at the University of Delaware has produced
an integrated set of authoring tools for the IBM PC. These tools are written in
Pascal and provide an easy, user-friendly environment for the development of lessons.
This environment provides many advantages over other common development methods.
The development and use of such tool collections should be considered as a viable
alternative to the use of complete authoring systems or educational authoring
languages.

Reed, George and ‘Nancy Balogh. 1986. Some Considerations Involved in the
Installation of Ethernet Networks at the University of Delaware.  Proceedings of °
the 27th International nferen f the Associatior._for the Development of

Computer-Based Instructional Systems, Feb: uary 3-6, pp- 1413 /50,

The availability of microcomputer networks creates nct: N psottunities for innovative
uses . of computers in educational settings.  Cons.:z:2":0us of network costs,
installation requirements, capabilities, and limitations are ne,s in choosing a network
application, but some of these questions are more easily addressed than others. This
paper will discuss the implementation of Ethernct networks by the Office of
Computer-Based Instruction at the University of Delaware.

Reed, Mary Jac. 1986. Needs Analysis for a Computer-Based Statistics Course.
Proceedings of the 27th International Conference of the Association for the

Development of Computer-Based Instructional Systems, February 3-6, pp. 105-107. -

Under a grant from the Digital Equipment Corporation, the University of Delaware’s
Office of Computer-Based Instruction is developing a one-semester, computer-based
statistics course. This paper provides details regarding the planning and design for
the statistics package as an example of a needs analysis performed for a computer-
based course.
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vReed, ‘Mary Jac. 1985. The Conversion of PLATO Courseware to the Digital
Autllli)rligg nguage. EDU Magazine, Digital Equipment Corporation, Fall, Vol. 39,
pp. 11-13. ‘

As a test of Digital Equipment Corpofation’s Courseware Authoring System (C.A.S.),
the Office of Computer-Based Instruction (OCBI) at the University of Delaware
converted five lessons from the Control Data PLATO System to Digital’s C.A.S. in

. the VAX/VMS environment. Originally written in the TUTOR language, the lessons

were translated into the Digital Authoring Language (DAL). The lessons use high
resolution _ graphics, key-by-key processing, sophisticated judging, animation, ard
response-sensitive branching.  Due to the similarities between the TUTOR and DAL
-languages, the conversions proceeded quite smoothly, and DAL proved to be an
authoring language capable of supporting the broad range of educational applications
demonstrated by the lessons..

.Richards, Deborah. 1986. Developing a Library Skills Program for the IBM PC.
‘Proceedings of the 27th International Confercnce of the Association for ths

Development of Computer-Based Instructional Systems, February 3-6, pp. 144-147.

A package of four PLATO lessons was converied to run on ihe IBM Personal
Computer with a monochrome display. To convert the lesson, a screen editor was
developed that would allow. non-programmers to create individual displays of a lesson,
‘containing text and character graphics which would then be translated into Pascal
code by the .editor. After the individual displays were completed, sequencing and
~ answer judging routines were added to create a final working version of the lesson.
This paper reviews the conversion process and discusses the advantages of the
approach used. - - ‘

Sammelwitz, Paul H. 1985. Instructional Improvement: The Computer as a Creative
Supplement. Proceedings of Computers in the Animal Science Classroom Workshop,
sponsored by the North Central Computer Institute, Iowa State University, Amcs,
Iowa, October 21-23.

This paper details how CAI is used ir a two-semester course in Anatomy and
Physiology at the freshman and sophomore level. Evidence is cited which indicates
the instructional value of traditional CAI in these courses and the added benefit of
the instructor’s willingness to invest the time required to make the communications
-option function. - Utility lessons allow the students to keep tiack of their grades
throughout the semester and enable the instructor to moritor the performance and
- work habits of individual students. Students are more willing tc express themselves
when .communicating via computer than by u face-to-face discussion with the
instructor. End-of-semester evaluations are positive in regard to the use of the
notesfiles; it is felt by the instructor that the primary benefit of CAI has been the
notesfile options.

Smith, Lynn and Roland Garton. 1986. Better Chemistry Through ICAI: Getting

Started. "Proceedings of the 27th International Conference of the Association for the
Development of Computer-Based Instructional Systems, February 3-6, pp- 221-226. -

Aﬁer*{me}'ear’s work, the authors have developed an early version of an artificially
intelfigent lesson which drills’and remediates chemistry students on Lewis structures.
- Thiz paper describes what the early versions will accomplish, what steps have been
taken, and what decisions were made to get the project to its current stage.
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Overall Educational Value of Computer-Based Instruction for the University of Delaware

As the. number of departments using computer-based instruction has increased from
three in 1974 to forty-four in 19%6, faculty and students have identified many
“ benefits of CBE for the University of Delaware. It is through the realization of
these benefits that CBE has received - widespread support and acceptance at the
University. This report.concludes with the classification of these benefits according
~ to eleven main purposes which are enumerated and explained as follows:

1. To individualize instruction. Faculty members and students often
complain' that the level of instruction is never right for all members in a
class. -Some are fast learners; others are slow learners. Some drop out
because a course is too boring; oti:+< drop out because they cannot keep up.
The individualized, self-paced approacia of CEY has proven to be a remedy for
this problem of individual differences.

2. To expand the University’s educational market. The market needs a
delivery system which can economically deliver instruction over a wide
geographical - area. Through computer-based techniques, the University
can reach more students. For example, if three people in Georgetown
wanted to learn Persian, PLATO could teach them whereas a regular
course would be cancelled because of small enroliment. This aspect
becomes even more imlportant as the learner population is becoming
demographically more adult. .

3. To reduce the time needed for instruction. Computer-based, seif-paced
techniques make it possible for students to finish courses in less than the
normal - fourteen-week semester. Students can complete degrees ahead of
schedule, -thereby reducing the cost of instruction to parents and
taxpayers. '

4. To emphasize the intrinsic joy of learning and deemphasize competition
with peers-as a motivating force. In the computer-based environment the
anxieties associated with the traditional classroom are minimized. Students are
free to respond as they wish without fear of ridicule from peers or teachers.
In such an environment learning is a lot of fun, and motivation is high.

5. To enable students to develop a richer intuitive grasp of complex
Ehenomena through graphic visual representation. Especially applicable to
LATO is the saying that "A picture is worth a thousand words." The ability
of PLATO to create interactively a display suited to the student’s specific
learning needs cannot be overestimated.

6. To provide students with access to a wide range of data for checking
out hypotheses. A 6good example of this benefit is the population

* dynamics program. Stored in the computer are up-to-date data on the
populations of countries throughout the world. The student is able to set
variables which affect the futures of those populations, such as time -and
extent of famines, and see the effects they have on future generations.
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7. To- enable students to learn more of the complexities of phenomena
through modeling and simulation. In addition to providing drill-and-practice
and tutorials on various subjects, computers allg::* students to create models
and simulate complex phenomena. For example, students can make elecironic
circuits, design clothss, comﬁose music, draw pictures, mix chemicals, breed
fruit flies, and then study the results of the models and simulations. Such
flexibility is not a regular part of American education; it should be.

8. To encourage students to tailor their learning experiences to meet
their own objectives. How often do students complain that they did not get
what they wanted out of a course? They may have met the instructor’s
objectives, but they did not meet their own goals. Computers can help them
do both.. For example, in the University’s advanced music theory courses,
very little time is spent on set theory. However, some students want to
explore it in depth. It is a complex analytical system that cannot be learned
by the average student reading a book. Interactive instruction in this area is
made available to students who want it by means of PLATO’s set theory
program. There are ten hours of instruction available for students who want
. to learn set theory,. including periodic tests which assure the students that
they are mastering the material. In this way, students are encouraged to
extend their learning beyond the requirements of the course.

9. To give immediate feedback. ~One of the greatest advantages of
computer-based techniques is immecdiate feedback.  Through individual
interaction with the computer, students partake in a dialogue in which they
receive instantaneous responses to their input. No other medium provides this
interaction, a benefit that has led to the documentation of significant
improvement of instruction in such diverse areas as anesthesiology, French,
music;- mechanics, dentistry,” sociology, calculus, geography, ecology, health,
physics, and accounting. .

10. To provide students with an anonymous way of asking questions about
sensitive matters. Recent research has shown that the use of anonymous
sign-ons that let students use PLATO without revealing their identities has
encouraged students to ask questions and get responses on sensitive issues
which they would normally be afraid to discuss. PLATO’s group notesfile
capabilities enable students not only to ask questions and get responses to
their own personal concerns, but also to see the questions and responses
anonymous¥l written by other students. Espccially in the area of sex
education, this has proven to be an excellent means of allowing students to
explore sensitive personal issues.

11. To provide maximum flexibility. Microelectronic technology has progréssed
~ to the point at which Eractically any electronic device can be connected to a
microcomputer. Peripherals include touch panels, light pens, mice, joysticks,

speech synthesizers, music keyboards, videodisc players, and compact discs.
Interface standards allow new peripherals to bc connected as soon as they are
invented.
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APPENDIX A
LESSONS PUBLISHED BY THE UNIVERSITY OF DELAWARE
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Lessons Published by the University of Delaware

Lcssons' fo; the PLATO Nctwork

Agi-iculture
Dance Language in Honey Bees
“What’s My Kind? An Inscct
Identification Game
Architectural Drawing
Beginning Drafting

Lessons in Architectural Drawing,
Introduction .

Lessons in Architectural Drawing,
Sketch Lines

‘Lessons in Architectural Drawing,
Architectural Lettering

Lessons in Architectural Drawing,
Architectural Symbols

Lessons in Architectural Drawing,
Dimensioning

Biology

Lesson Authors

Caron, Mason, Sharnoff,
Greenberg

Mason, Sharnoff, Charlcs,
Brymer, Andrews

 Frank, Gil, Nichol
Gil, Frank, Boenig
Gil, Frank, Eoenig
Gil, Boenig
Gil, Boenig

Gil, Frank, Boenig

Gene Mapping by Conjugation Analysis Olsen

A Temperature Sensitive Morphological Sheppard, Bergey

~ Mutant of Drosophila Melanogaster
Chemical Engineering |
Chcrhic_:al Equilibrium

Chemical Equilibrium Constant
Calculation Program

Corresponding States Principl'e,
Lesson I: Introduction to the
Factor Diagram

. Corrcs'po”ridin Statcs Principle,
.- LessonI: Useofthe
-, Compressibility Factor Diagram -

- _Corr‘csil);ondih"g- States P“r‘incipl’e, Lesson
Q = HI: “The.Enthalpy Departure
.Diagram T

Sandler, Schwarz, Davis

Sandler, Schwarz, Davis

Sandler, Semprebon
Sandler, Semprebon

Sandle‘r‘ESem rebon
T 3

(=3

Publishe

|

2/86

Z:85

5/84
6/85

6/35
6/85
1 6/85

6/85

5/84
5/84

11/84
11/84

11/34
11/34

11/84



I csson Titles

Desuperheater

Expansion of an Idcal Gas
The Filling of Gas Cylinders

.Modelihg of a Draining Tank

The Rankine Refrigeration Cycle

Steam Turbine

Vapor-liquid Equilibrium in Binary
Mixtures
‘Computer Science

Push-Down Automata Simulator

Turing Machine Simulator

: Mathemafics .

Derivatives, Difference Quotients,
. and Increments

Differentiation Formulas

Glyphs
Mathematics in Medicine

Nume;ical Integration

Polar Coordinates

Propc:rties of I.ntegrals

~ Root-Finder and Function Plottcr
Surface Plotter

"Two-Variable Fﬁnction Plotter

- Music :

'Bziss_F‘igfuriza‘tiQn

i Nt'io_n' (Instructor)
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Lesson Authors
Sandler, Harrell, Williams

Sandlcr, Harrell, Williams,
Warren, Schwarz

Sandler, Harrell, Williams,

Semprebon

. Sandler, Schwarz, Monarski

Sandler, Semprebon, Lamb

Sandler, Harrell, Monarski,
Warren, Schwarz

Sandler, Harrell, Semprebon

Weischedel, Joseph Maia

" Weischedel, J oseph Maia

Stickney

Stickney

Sloyer, Sacco, Copes, Smith,
Kowalski

Sloyer, Copes, Sacco, Smith,
Kowalski

Stickney-
Stickney
Stickney

' Stickncy

Stickney
Stickney -

" Arcnson, Nclson, Monarski

.1 1 Arenson, Nelson, Monarski

Published

11/84
11/84

11/84

11/84
. 11/84
11/84

1/84

5/82
5/82

2/85

2/85
5/85

5/86

2/85
2/85
2/85
2/85
2/85
2/85

10/85
10/85
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Lesson Titles Lesson Authors Published
Basic Part Writing Arenson, Nclson 10/85
Basic Part Writing (Insurei Arenson, Nelson 10/85
Bcat Divisions and Units Arcnson, Nelson 10/85
Beat Divisions and Units (Instructor) _ Arenson, Nelson 7779
Competéncy-Based Chord Quality Drill Hofstetter, Lynch 7779
C(Eﬁftency-Based Harmonic Dictatioh Hofstetter, Lynch 779
Cc;g:*l)lftcncy-Buscd Intcrval Dictation | Hofstctter, Lynch 779
Competency-Based Melodic Drill Hofstetter, Lynch o 7779 .
Competency-Based Rhythmic Drill Hofstetter, Lynch | 779
Chord Cohstrﬁction and Identification = Arenson, Nelson 10/85
Chord Construction and Identiﬁcation Arenson, Nelson 10/85
(Instructor) | '
Guide to the GUIDO Written Music Arenson, Nelson, Conrad 10/85
Theory System |
GUIDO Ear-Training System Hofstetter, Lynch | 1/81
Half Steps and Whole Steps . Arenson, Nelson, Sloyer 10/85
Half Steps and Whole Steps Arenson, Nelson, Sloyer 10/85
(Instructor)
Key Signatures Arenson, Nelson, Monarski 10/85
Kcey Signatures (Instructor) Arcnson, Nelson, Monarski 10/85
Note Reading Arenson, Nelson, Monarski 10/85
Note Reading (Instructor) Arcnson, Nelson, Monarski 10/85
Noté Reading Drill McCarthy, Bracndlc 1/85
Partials- - .Arenson, Nelson | 10/85
| P.artials (Instructor) Arenson, Nelson 10/85

. . &%
Q . . : di‘*g




213

Lesson Titles o Lesson Authors Published
Rhythmic Notation ' ‘ Arenson, Nelson | | 10/85
‘Rhythmic Notation (Instructor) Arehson, Nelson 10/85
~Scalcs and Modes Arcnson, Nclson, Monarski 10/85
Scales and Modes (Instructor) Arenson, Nelson, Monarski 10/85
Transposition Arenson, Nelson 10/85
Transposition (Instructor) ArenSon, Nelson 10/85
Written Intervals Arenson, Nelson 10/85
Written Intervals (Instructor) a Arenson, Nelson 10/85
Physical Education .
Activity-Sclf-Asscssmcnt Kelly, Richards, Mattcra, 5/85
_ Bishop, Berrang _
Basic Racquetball Strategies for Kent, Bayalis, Byrne, Balogh, 3/85
Doubles Play: Defensive Positions Hart :
Basic Racquetball Strategies for Kent, Bagalis, Berrang, 3/85
Doubles Play: Offensive Positions Balogh, Bishop
Basic Racquetball Strategies for Kent, Bayalis, Balogh, Giniger 3/85
Doubles Play: Quiz Offensive
Positions .
Fitnéss Part 1: Types of Fitness O’Neill, Richards, Berrang, 7/84
| Galla
Fitness Part 2: Ingredicnts of O’Ncill, Richards, Bayalis, 3/85
Fitness _ Correll, Berrang, Giniger
Fitness Part 3: Designing a O’Ncill, Berrang, Bayalis, 7/84
Personalized thcss Program Galla, Byrne
Mathematical Review for Biomcchanics Barlow, Bayalis, Balogh 12/85
(and Related Fields): The Laws of
Signed Numbers ‘
Mathematical Review for Biomechanics Barlow, Bayalis, Balogh 12785
(and Related Fields): Balancing
Equations B

253




Lesson Titles

- Mathematical Review for Biomechanics

(and Related Fields): Formula
Transformation

Mathemafncal Review for Biomechanics
(and Related Fields):
Proportlonahty

 Mathematical Review for Biomechanics

gnd Related Flelds) Unit
onversion

Mathematlcal Review for Biomechanics
(and Related Fields):
‘Trigonometric Functions

Mathematical Review for Biomechanics
-(and Related Fields): Vector
Motion Analysis I

Mathematical Review for Biomechanics
(and Related Fields): Vector
MOthﬂ Analysis 1I

Mathematlcal Review for Biomechanics
(and Related Fields):. Vector
Motion Analysis II1

Mathematlcal Review for Biomechanics
(and Related Fields): Vector
Motion Analysis IV

Volleyball Strategy Lessons: A Drill
and Practice Lesson Dealing with
6-2 Offensive and 2-4 Defensive
‘Strategies Used in Volleyball

Vollcyball Strategy Lcssons Five
Situation Drills Dcaling with the
4-2 Offensive and 2-1-3 Defensive
Strategics Used in Volleyball

- Physics _.

. The Positions of the Plancts

'PLATO and CCBI

‘Information System for Small

~Documents

UD Lesson Catalog System
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Lesson Authors

Barlow, Bayalis, Byrne

Barlow, Bayalis, Richards,
Byrne

Barlow, Bayalis, Correll,
Balogh

Barlow, Bayalis, Correll,
Balogh

Barlow, Bayalis, Correll,
Balogh, Byrne

Barlow, Bayalis, Correll,
Balogh, Byrne

Barlow, Bayalis, Correll,
Balogh, Byrne

Barlow, Bayalis, Correll,
Balogh, Byrne

Viera, Markham, Balogh

Vicra, Markham, Mattcra

Lamphicr

Laubach

Seiler, Anderer

254

Published

12/85
12/85
12/85
12/85
12/85
12/85
| 12/85
12/85

7/84

7/84

2/86

12/81

1/82
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Lessons for the Apple II+, ITe, and Ilc

Lesson Titles - : Lesson Authors Published

Artifex Verborum : Culley, Newman, Sine, Oberem, - 6/84
. , Leach, L. Frank, M. Frank

X Cursus Honorum: A Latin Verb Game Culley, Sine, Oberem, Leach, 6/84

" _ L. Frank, M. Frank )

Mare Nostrum Culley, Haughay, Newman, Sine, 6/84
Leach, L. Frank, M. Frank

Translat . Culley, Sine, Newman, Leach, 6/84
L. Frank, M. Frank, Hyde,

| Schnitzius -
The Verb Factory Culley, Sine, Oberem, Leach, 6/84

M. Frank, L. Frank

_ Lessons for the IBM PC, XT, and AT

“The Card Catalog Richards, Sundermicr, Jarom, 1/86
. Hamadock
Government Documents Indexes Richards, Sundermier, Devore, 1/86
- ' Jarom ,
Necwspaper Indexcs Richards, Sundermier, DiZio, 1/86
Jarom
- Periodical Indexcs Richards, Sundermier, Jarom 1/86
Lessons for Micro PLATO

GUIDO Ear-Training Systcm, Micro Hofstetter, Conrad, Wilcy 1/83
PLATO Version :
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APPENDIX B
UNIVERSITY OF DELAWARE PLATO LESSONS
PUBLISHED BY THE CONTROL DATA CORPORATION
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University of Delaware PLATO Lessons Published by the Control Data Corporation

Lesson Titles

Benefits

~Custodian
'Exploring Careers

Exploring Careers (revision

- and expansion)

Secretary: Skills and Careers
What is Brgak-Even Point
Hgng-g-SI py

Cursus Honorum

Verb Factory
Film Motior: Analysjs

Volleyball
Internal Force

Lesson Author(s)

Sharf, Collings,
etal.

Sharf, Frank, et al.

Sharf, Collings,
etal

Sharf, Collings,
et al.

Sharf, Frank, ct al.
Di Antonio, Bizoe
Weissman.~~ .
Culley

Culley

Barlow, Markham
Viera, Markham

Snyder

: '... 257

, Courseware
Published Classification
pending
pending

10/81 F

pending

pending

'4/82

482 B1
12/79 B1
12/79 B1
5/83 B1
4/82 B1
4/82 B1
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APPENDIX C
LIST OF TITLES OF COMPUTER-BASED INSTRUCTION PAPERS
PUBLISHED BY UNIVERSITY OF DELAWARE FACULTY AND STAFF
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List of Titles of Computer-Based Instruction Papers
Published by University of Delaware Faculty and Staff

Arenson, Michael A. 1984. Computer-Based Instruction in Musicianshi{) Training:
Some Issues and Answers. Computers and the Humanities, Vol. 18, pp. 157-163

Arenson, Michael, and Hofstetter, Fred T. 1983. High-Tech Models for Music
Learning: The GUIDO System and the PLATO Project. Music Educators Journal,
January, Vol. 69, No. 5, pp. 46-51. )

Arenson, Michael. 1982. The Effect of a Competency-Based Computer Program on
the Learning of Fundamental Skills in.a Music Theory Course for Non-Majors.

Journal of Computer-Based Instruction, Vol. 9, No. 2, pp. 55-58.

Arenson, Michael, ed. 1982. National Consortium for Computer-Based Instruction
1982 Courseware Directory.

Arenson, Michael. 1982. The Use of A Table Driver for Individualized Design of
Comfputer-Based Instruction Materials in Music Theory.  Proceedings, ADCIS
Conference, Vancouver, British Columbia, Canada, pp. 228-230.

- Arenson, Michael. 1979. Computer-Based Ear-Training Instruction for ‘Non-Music

MajgrS.Qngggggings, ADCIS Conference, San Diego, California, February 27-March 1,
PP-4'5.- R e T

Barlow, David A., Markham Jr., A. Stuart, and Richards, James G. 1979. PLATO
Facilitation of Precision Motor Analysis in Biomechanics. Proceedings, ADCIS
Conference, San Diego, California, February 27-March 1, pp. 1005-1012.

Boettcher, Elaine G., Alderson, Sylvia F., and Saccucci, Michael S. 1981. A
Comparison of the Effects of Computer-Assisted Instruction Versus Printed
Instruction on Student Learning in the Cognitive Categories of Knowledge and
Application. Journal of Computer-Based Instruction, Vol. 8, No. 1, pp. 13-17.

Brooks, Morris W.,, and Wenger, Ronald H., eds. 1982. Microcomputers in
Education: A Handbook to Support Tecacher Devclopment Courses and Workshops in
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